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Preface (Voorwoord) 
On 25 April, 2012, I met Doctor Jolanda Hessels and Professor Roy Thurik, my Ph.D. 
supervisors, for the first time. I did not know H building very well, so I had to follow signs 
in order to find their offices! Unlike most Ph.D. candidates who work with their potential 
supervisors long before starting a Ph.D., I did not know my supervisors before. Additional-
ly, I needed to familiarize myself more with recent research questions in the field of entre-
preneurship and with the tradition of doing research in the school of economics. These are 
mainly because I did my research master in the strategic management field at Rotterdam 
School of Management (RSM). Well, the first things I noticed about Roy and Jolanda were 
their humbleness, honesty and friendliness. After having a tough life for more than a year 
working as a business consultant, these were exactly the things that I appreciated and 
would have liked to see in my colleagues.  
In retrospect, I can say that my Ph.D. journey had its several ups and downs, as it is 
the case for the majority of other Ph.D. journeys. Nevertheless, and overall, it was joyful 
and I am very glad it has successfully come to an end after four years of hard work. I have 
learned many important life lessons, next to doing research and writing papers, of course. I 
have learned that although talent is an important factor, hard-work and consistency play a 
much more important role in success, particularly in the long-run. This pleasant and fruit-
ful expedition would not have been conceivable without the support of many people to 
whom I wish to express my deep gratitude. 
First and foremost, I am extremely grateful to my supervisor and co-supervisor, Pro-
fessor Roy Thurik and Doctor Jolanda Hessels who helped me to go through my Ph.D. 
journey. Roy provided the right people next to me to collaborate with and learn from as he 
guided me from a distance. I enjoyed (and value) my conversations with him about a num-
ber of subjects that, though were not seemingly related to my Ph.D. but, will stay with me 
throughout my life. Jolanda, on the other hand, was very engaged with my day-to-day 
progress and cared a lot about delivering high-quality work. 
In addition, I would like to express my thanks to my co-authors and colleagues. First, I 
would like to thank Andre van Stel whom I wrote with two out of the four papers in this 
dissertation. Andre is not only a great and hard-working co-author but also a very nice 
human being. I also would like to thank Professor Joern Block and his Ph.D. candidates 
whom I visited in Germany for three months when we wrote a paper together. I believe 
those three months were a turning point in my Ph.D. and made me better able to focus on 
my work. I would like to express my thanks to Professor Justin Jansen from the Rotterdam 
School of Management who was my master thesis supervisor and inspired me to do a 
Ph.D. with his positive attitude and high-spirit. Let me extend my gratitude to other es-
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teemed committee members who helped me to improve my dissertation with their careful 
comments: Professor Enrico Pennings, Professor Wim Naude, Professor Erik Stam and 
Professor Marcus Dejardin. 
Moreover, I would like to thank my family members (in Farsi): 
 
اﺮﺘșﻤ ﻪﻠﺎﺧ ،ﺮﻫاﻮﺧ ،ردﺎﻤ ،رﺪﭘ ،  ﺮșﺳﻤ ندﻮﻣșﭘ ﺎﻣﺸ ﻪﺒﺋﺎﺸ ȗﺑ تﺎﻣﺣز و ﺖȘﺎﻣﺣ نوﺪﺑ ﻢﻧاﺰȘﺰﻋ ﻪﻣﻫ و باﺮﻬﺴ ﺎﻘٓا
 و ﺪȘدﻮﺑ ﻦﻤ ﺎﺑ ار ﺮșﺳﻤ ﻦȘا ﻪﻈﺤﻠ ﻪﻈﺤﻠ ﺎﻣﺸ .دﻮﺑ ﻦﮑﻣﻤﺎﻧ یﺮﺘـﮐدﺪȘداد نﺎﺷﻧ ار دﻮﺧ یراوﺪșﻤا ﻩراﻮﻣﻫ دﻮﺠو زا ﻪﻧﺎﻣșﻣﺻ .
 .ﻢﻨﮑșﻤ ﺮﮑﺸ ار اﺪﺧ و مﺮﮑﺷﺘﻤ نﺎﺘﺘـﮐﺮﺑ و ﺮșﺧ ﺮﭘ  مﺮﮑﺷﺘﻤ تزا ،ﺎﻨﺗٓا ،مﺰȘﺰﻋ ﺮﺳﻣﻫ اﺮﭼﻪﮐ șﻣﻫ ﻦȘﺮﺗراﻮﺸد ﺮﺧٓا یﺎﻫ مﺪﻘ ﻪﺷ
ﺪﻨﺘﺳﻫ.   رﻮﻀﺣترﻮﺷﻤ ، یﺎﻫ ȗﻤﺮﮕﻠد و ﻮﺗ  .ﺪﻧدﻮﺑ ﺎﻫ مﺪﻘ ﻦȘا ﻦﺘﺸادﺮﺑ رد ȗﮔرﺰﺑ ﮏﻣﮐ 
 
Furthermore, I was grateful to be among a small but welcoming entrepreneurship 
group in the School of Economics. Peter, Brigitte, Niels and Ronald, it was very nice to 
work with you and I am certainly going to miss the pleasant atmosphere that I experienced 
in the group. We will certainly keep in touch and I plan to keep visiting you in Rotterdam 
in the future (as I have done this year). Hopefully, we can work on a project in the future 
together. 
Last, but not least, I would like to thank my great friends particularly my “para-
nymphen”, Iman and Hossein, who have always been there when I needed it most. I feel 
very fortunate to be among such a nice circle of friends, who are an asset particularly if 
you live abroad. 
 
Pourya Darnihamedani 
Rotterdam, July 2016 
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Abstract 
This thesis is concerned with entrepreneurship in general, and innovative entrepreneurship 
in particular. It contributes to three main developments in the field of entrepreneurship: 
sub-groups of entrepreneurs, the role of start-up motivations and the role of contextual 
factors in shaping entrepreneurial behavior. This thesis is concerned with the entrepreneur-
ial entry of individuals with different labor market statuses (Chapter 2) and the conditions 
that determine whether someone is involved in one type of entrepreneurial activity instead 
of another (i.e., innovation versus imitation) (Chapters 3, 4 and 5). Overall, this thesis 
contributes to a better understanding of determinants of entrepreneurial entry and innova-
tive entrepreneurship at various levels of analysis.  
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1.1 Motivation 
The entrepreneurship field has received considerable scholarly attention in recent decades. 
One often-mentioned reason for this is that societies around the world witnessed several 
structural changes in the 1970s and 1980s, such as economic downturns, oil crises, tech-
nical progress and extensive political changes in favor of market-oriented ideologies 
(Wennekers and Thurik, 1999; Cornelius et al., 2006). These changes generated a substan-
tial amount of uncertainty and disequilibrium in business activities that motivated academ-
ics to pay attention to innovation and entrepreneurship. Entrepreneurship is a young re-
search field and has grown considerably over a short period of time. Despite significant 
progress in this field, scholars have disputed and disagreed over the definition of entrepre-
neurship (Shane, 2012; Landstrom et al., 2012). 
Scholars have provided several alternative conceptualizations of the term ‘entrepre-
neurship’ that are often abstract in nature e.g., the identification, evaluation and exploita-
tion of opportunities (Hebert and Link, 1989; Landstrom et al., 2012; Shane, 2012).  In the 
past decade, considerable scholarly attention has been devoted to the field of entrepreneur-
ship as the study of firm formation (Klyver et al., 2008; Reynolds, 2009) in both empirical 
(Reynolds et al., 2005) and conceptual studies (Gartner, 1988; Aldrich and Martinez, 
2010). By providing a pragmatic approach to and a dynamic perspective on entrepreneur-
ship (i.e., studying what entrepreneurs do rather than who they are), such a conceptualiza-
tion has proven advantageous to studying entrepreneurship (Gartner, 1988; Sarasvathy and 
Venkataraman, 2011). Following this tradition (i.e., considering entrepreneurship as the 
study of firm formation) entrepreneurship is usually broadly defined encompassing the 
activities of all market participants, from retail shops to high-tech ventures. Using such a 
broad definition of entrepreneurship, given that entrepreneurship is a heterogeneous phe-
nomenon (Reynolds and Curtin, 2007; Parker, 2009), has led to mixed findings about, for 
example, the characteristics of entrepreneurs, and the drivers of their behavior and deci-
sions (Sarasvathy, 2004; Parker, 2009). Five recent developments in the field of entrepre-
neurship contribute to generating more consistent findings in this field. 
First, studying sub-groups of entrepreneurs (e.g., export-oriented, solo self-employed) 
has broadened understanding of the determinants, characteristics and post-entry perfor-
mance of entrepreneurs compared with the approach of classifying individuals broadly into 
entrepreneurs and non-entrepreneurs (Sarasvathy, 2004). Additionally, further cognitive 
development of the entrepreneurship field in recent years has revealed that not all entre-
preneurs contribute to economic progress in equal measure (Baumol, 2010; Stam and Van 
Stel, 2011; Acs et al., 2008; Wong et al., 2005). A small group of high-potential and inno-
vative entrepreneurs seems to be responsible for the majority of entrepreneurs’ contribu-
tions to economic growth (Schumpeter, 1934; Wong et al., 2005), suggesting that for both 
entrepreneurship scholars and policy-makers, it would be interesting to study the sub-
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group of high-potential innovative entrepreneurs. Surprisingly, there have been very few 
studies, primarily at the individual level, that have investigated the determinants of innova-
tive entrepreneurship (Koellinger, 2008; Baumol, 2010). 
Second, studies that have adopted the theory of occupational choice view entrepre-
neurship as a labor market state that individuals can embrace or not (Parker, 2009; Grilo 
and Thurik, 2008). More recent studies, which have considered entrepreneurship to be a 
more “dynamic” phenomenon, have argued that starting a business is a process that in-
cludes several stages such as intention for entrepreneurship, nascent entrepreneurship and 
early-stage entrepreneurship (Van der Zwan et al., 2010). The Global Entrepreneurship 
Monitor (GEM) project is inspired by this process-based view of entrepreneurship.1 (Po-
tential) entrepreneurs go through several stages of setting up a business (also called “the 
entrepreneurial ladder”). Each stage has its own determinants (and conditions) that could 
differ from those of other levels. For example, the determinants of aspiring to become an 
entrepreneur could differ from those of taking the first actual steps toward becoming an 
entrepreneur (i.e., nascent entrepreneurship). Hence, investigating entrepreneurship as a 
process composed of various stages has proved fruitful for better understanding entrepre-
neurial behavior and decisions.  
Third, conditions in which individuals start a business have long-lasting effects on the 
decisions taken by entrepreneurs and the performance of the venture (Shane et al., 2003; 
Baum and Locke, 2004; Block et al., 2015). Conditions such as start-up motivations, which 
expedite start-up decisions, can for example, indicate the extent to which the entrepreneur 
is well prepared and committed to the business idea (Baptista et al., 2014). Some previous 
studies have referred to necessity-based motivation, i.e., starting a business as a last resort, 
versus opportunity-based motivation, i.e., starting a business to exploit an opportunity 
(Reynolds et al., 2005; Acs et al., 2008). While studying necessity-based versus opportuni-
ty-based motivations has provided some interesting insights regarding the differences be-
tween these entrepreneurs and the performance of their ventures (Block and Wagner, 2010; 
Baptista et al., 2014), it deserves further scholarly attention to investigate the intra-group 
differences since the group of necessity-based entrepreneurs, for example, is composed of 
heterogeneuous individuals with different backgrounds (Block and Wagner, 2010).  
The fourth development in the field of entrepreneurship that has improved understand-
ing of the characteristics and performance of entrepreneurs delves into the relationship 
between entrepreneurship and human biology. One strand of this research examines the 
genetic predispositions to entrepreneurial behavior by studying twins (e.g., Johnson, 2009) 
and candidate genes and genome-wide association (GWAS) molecular genetics studies 
(Van der Loos et al., 2010). Another strand applies a biological perspective to the entrepre-
                                                        
1 Website: www.gemconsortium.org  
   MOTIVATION 5 
 
neurship literature, and, for example, examines the role of hormones for individual entre-
preneurial behavior. One finding of such studies is that high levels of testosterone are asso-
ciated with the decision to become an entrepreneur as testosterone affects status-seeking 
and risk-taking behavior of individuals (White et al., 2006). The third strand, which is to 
some extent newer than the other two, relates neuroscience to entrepreneurship. Neurosci-
ence can help to understand how different aspects of entrepreneurial decision making (e.g. 
rational versus gut-feeling) are associated with the wiring, structure and functioning of the 
brain (Nicolaou and Shane, 2013). Neuroscentific studies, for example, investigate how 
entrepreneurs think and identify opportunities by studying neural mechanisms behing their 
decisions (Mitchell and Randolph-Seng, 2014).  
Fifth, there have been calls recently in the entrepreneurship literature to investigate the 
role of contextual factors for entrepreneurial decisions and behavior (Autio et al., 2013; 
Hoskisson et al., 2011). Entrepreneurship is affected by a range of forces at different levels 
and environmental forces can influence the level and the type of entrepreneurial entry by 
increasing (or decreasing) the relative rewards of (one type of) entrepreneurial activity. The 
way in which such outside forces may influence entrepreneurs may differ from those influ-
encing large, established firms due to fundamental differences between small and young 
versus large and established firms. Small and young firms are, for example, more flexible, 
have high growth possibilities, spend less on R&D activities and have access to fewer 
resources compared to large, established companies (Schumpeter, 1942; Acs and 
Audretsch, 1987; Parker, 2009). Thus, competition intensity, for example, could push en-
trepreneurs to focus on innovation, while, unlike large companies, economies of scale and 
cost leadership is not a viable strategy for them (Porter, 1980). Hence, the question of how 
environmental factors (e.g., competition, taxation) can influence entrepreneurial behavior 
and decisions is non-trivial. However, it has remained to a large extent unclear whether and 
through what mechanisms these forces may influence decisions in small, young firms 
(Levie and Autio, 2011). 
The aim of this dissertation is to contribute to the first (i.e., sub-groups of entrepre-
neurs), third (i.e., the role of start-up conditions) and fifth (i.e., the role of contextual fac-
tors) streams of research. Specifically, it is investigated how factors at various levels of 
analysis (i.e. at the individual, industry and country-level) may influence the involvement 
of individuals in entrepreneurship and particularly their engagement in innovation. Thus, 
this dissertation contributes to our understanding on determinants of entrepreneurship, in 
general, and innovative entrepreneurship, in particular.  
From a policy perspective, it is beneficial to understand the determinants of (innova-
tive) entrepreneurship in a country. This is primarily because, in line with the suggestion of 
Baumol (1990) and North (1990), governments can set the “rules of the game” (e.g., 
through competition and intellectual property policies) and influence the relative rewards 
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of (one type of) entrepreneurial activity (over another). For instance, policy-makers could 
think of (not) providing direct (e.g., start-up subsidies) and indirect (e.g., lower tax rates 
for entrepreneurs) incentives for start-ups if they better understood which types of individ-
uals opt for entrepreneurship and which types of entrepreneurs tend to engage in innova-
tion. As Naudé (2010) explains, an important gap in the entrepreneurship literature is that 
the “black box” of institutional explanations of entrepreneurship has yet to be unpacked, 
despite the entrepreneurship literature’s recognition of the importance of institutions. 
In addition to policy-makers and scholars, private and institutional investors can make 
use of this dissertation’s findings. By understanding the determinants of sub-groups of 
entrepreneurs (e.g., innovative, opportunity-based) at the individual and market levels, 
investors can obtain better insight into the future performance of entrepreneurs. Such in-
formation can be beneficial for investors because they determine their investment in a new 
venture based on its potential and possible future performance. 
The following section explains in greater detail, how this dissertation aims to contrib-
ute to the above-mentioned developments in the field of entrepreneurship. 
 
1.2 Contribution 
This dissertation complements existing knowledge on entrepreneurship in several respects. 
As explained above, it contributes to three main developments in the field of entrepreneur-
ship: sub-groups of entrepreneurs, the role of start-up motivations and the role of contextu-
al factors in entrepreneurship. This dissertation makes three main contributions that corre-
spond to each of the three above-mentioned developments. The first is to study innovative 
versus imitative entrepreneurship, as an important classification contributing to the first 
development (i.e., sub-groups of entrepreneurs). The second contribution is to explore the 
extent to which individual level characteristics such as human capital investment may 
influence entrepreneurial entry and entrepreneurs’ propensity to innovate through start-up 
motivations (the third development). The third contribution of this dissertation is to inves-
tigate the role of contextual factors for entrepreneurial decisions corresponding to the fifth 
development. Each contribution is further explained below. 
1.2.1 A comprehensive view on innovative entrepreneurship 
It is important to study the quality of entrepreneurs as new players entering the market. 
Innovative entrepreneurs are of particular importance because they offer new high quality 
products to the market and contribute to the welfare of a country by providing society with 
a broader range of products (Schumpeter, 1934; Acs and Audretsch, 1987). Innovative 
entrepreneurs challenge larger and more established firms in the product market and may 
contribute to re-shape/transform industries in a process of creative destruction (Schumpet-
er, 1934; Klepper, 1996; Shane and Venkataraman, 2000). Furthermore, innovative entre-
   CONTRIBUTION 7 
 
preneurs have a higher propensity to create jobs and to export their products, compared to 
imitative entrepreneurs (Wong et al., 2005; Hessels and Van Stel, 2011), because they offer 
a product that is superior, at least in some respects, compared to existing products in the 
market. This can disproportionally increase the entrepreneur’s chances to grow their busi-
ness - by hiring new resources and buying new equipment - and export their products over-
seas (Henrekson and Sanandaji, 2011). 
So far, determinants of innovative entrepreneurship in a country are poorly under-
stood. Entrepreneurship studies have mostly studied determinants of (nascent) entrepre-
neurship (e.g., Blanchflower and Oswald, 1998; Davidsson and Honig, 2003) or factors 
that influence the performance of entrepreneurs e.g. in terms of their survival and profita-
bility (Bosma et al., 2004; Berglann et al., 2011). Although antecedents of innovation at the 
industry and firm level have been studied extensively (Pavitt, 1998; Dosi, 1988; Acs and 
Audretsch, 1987), there has been little focus on small young firms’ propensity to innovate. 
Yet, very few studies, mostly at the individual level, have investigated determinants of 
innovative entrepreneurship (Koellinger, 2008; Baumol, 2010). Small young firms have 
their own unique characteristics and conditions (e.g., flexibility, informality, limited access 
to capital) and they are not smaller versions of large firms (Acs and Audretsch, 1987; Sto-
rey, 1994; Audretsch and Thurik, 2001). Hence, it is not so clear, particularly at the envi-
ronmental level, what factors can stimulate entrepreneurs’ decisions to engage in a new 
innovative venture. 
This dissertation tries to provide a comprehensive perspective on what factors may in-
fluence entrepreneurs’ engagement in innovative activities. Defining innovation as intro-
ducing a new product or service to the market, we provide individual-, market-, and coun-
try-level evidence of determinants of innovative entrepreneurship. Our inquiry would sug-
gest that, at the individual level, entrepreneurs’ level of human capital and their perception 
of competition can greatly influence their propensity to innovate. At the market-level, we 
find that market structure, particularly competition intensity, can affect the entry of innova-
tive entrepreneurs into the product market. At the country-level, our results would suggest 
that costs imposed by regulations, especially start-up costs and taxes, matter for the likeli-
hood of innovative entrepreneurship, possibly due to affecting the relative rewards of in-
novation. In sum, our findings suggest that entrepreneurs’ characteristics, as well as their 
context, can influence their decisions (or their ability) to introduce a new product or ser-
vice to the market. 
1.2.2 Extending the role of individual characteristics  
Entrepreneurship studies have found mixed results regarding the role of a number of im-
portant individual characteristics, such as formal education and risk taking propensity, for 
entrepreneurial decisions of individuals (Parker, 2009). One reason for such results may be 
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excluding start-up conditions and their possible influence on entrepreneurial entry. Indi-
viduals engage in entrepreneurial activities with different motivations. Some start their 
businesses as their last resort while others discover and exploit entrepreneurial opportuni-
ties. The reasons on which individuals base their decisions to start up a business are of 
great importance to understand the type and post-entry performance of a new venture 
(Shane et al., 2003). This dissertation contributes to understanding the role of individual 
characteristics for entrepreneurial entry and entrepreneurs’ propensity to innovate through 
employing start-up motivations. This dissertation makes use of two main perspectives on 
entrepreneurial motivations to better understand how a number of important characteristics 
may influence entrepreneurial behavior of individuals.  
The first perspective is concerned with expected utility from forming a new venture. 
Entrepreneurial profit, at least since Schumpeter (1934), has been discussed to be an im-
portant driver of starting a new venture. Shane (2000) argues that when a discovered op-
portunity has high expected returns, the entrepreneur is more likely to make every effort to 
exploit it. Yet, most studies on entrepreneurship motivations have paid attention to factors 
such as need for achievement, locus of control and independence (McClelland, 1961; Par-
ker, 2009; Shane et al., 2003; Aldridge, 1997). This dissertation explores several important 
individual characteristics (i.e., human capital investments) that may influence the level of 
expected returns of a new venture. Our findings support the argument that human capital 
investments such as in formal education can greatly influence entrepreneurial entry possi-
bly by affecting the expected returns on the new venture.  
The second perspective is based on opportunity-based versus necessity-based start-up 
motivations. The first group corresponds to the view that entrepreneurs create their venture 
based on identifying and exploiting an opportunity (Kirzner, 1973; Shane and Venkata-
raman, 2000), whereas the second group of entrepreneurs are those who have been pushed 
by unpleasant conditions to start their own business (e.g. by a lack of alternative career 
options) (Block and Wagner, 2010; Reynolds et al., 2005). Recent studies suggest that 
necessity-based entrepreneurs differ from opportunity-based entrepreneurs in their charac-
teristics and post-entry performance (McMullen et al., 2008; Acs, 2006). Although the 
distinction between necessity and opportunity entrepreneurs has helped to better under-
stand some differences between entrepreneurs, one often mentioned critique is that the 
opportunity-necessity distinction is too crude and does not do justice to the diversity in 
underlying motivations of both group members (Williams and Williams, 2011; Block and 
Wagner, 2007). Besides inter-group differences between necessity-based and opportunity-
based entrepreneurs, there may be intra-group dissimilarities that may also play a role for 
the performance of entrepreneurs. Here the dissertation aims to shed some light on how 
individual characteristics of necessity-based entrepreneurs may influence their propensity 
to innovate considering that they are pushed into entrepreneurship. 
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In sum, this dissertation, by investigating start-up motivations, attempts to provide a 
better understanding of the decision of individuals to become an entrepreneur and of the 
decision of entrepreneurs to innovate.   
1.2.3 Incorporating contextual factors into entrepreneurial decisions 
The majority of entrepreneurship studies have either focused on individual-level or coun-
try-level determinants of (innovative) entrepreneurship (e.g., Hessels et al., 2008; Ko-
ellinger, 2008). As Acs et al. (2014) assert, individuals may or may not behave entrepre-
neurially, but it is much less obvious what the notion of an “entrepreneurial country” 
means. On the one hand, entrepreneurship studies have indicated that the context in which 
individuals operate influences their entrepreneurial decisions (Levie and Autio, 2011). 
Hence, the context in which individuals are embedded can provide the “rules of the game” 
by influencing the relative rewards for specific types of entrepreneurial activity (Baumol, 
1990; 2010). On the other hand, entrepreneurship studies that have examined the role of 
environmental factors and used the rate of entrepreneurship, for example in a country or a 
region, (e.g., Van Stel et al., 2005), have overlooked the critical point that entrepreneurship 
is an individual-level endeavor (Stephan and Uhlaner, 2010).  
A number of studies have used measures of individuals’ perceptions of the environ-
ment (e.g., Tang, 2006) to understand the role of context in entrepreneurial behavior. While 
these studies are informative for understanding how the perception of a contextual variable 
can influence entrepreneurs, they ignore the fact that many environmental factors (e.g., tax 
rates, product market competition) are collective- or market-level constructs (Henrekson 
and Sanandaji, 2011), as well as the fact that entrepreneurs’ perceptions might not enitrely 
reflect the reality due to, for example, entrepreneurs’ biases and over-confidence (Moore et 
al., 2007; Parker, 2009). Hence, it is important to objectively investigate the role of the 
above mentioned collective- or market-level constructs for entrepreneurial decisions in 
addition to studying entrepreneurs’ perceptions and understanding of such constructs.  
While cross-country entrepreneurship data (e.g., Global Entrepreneurship Monitor, 
Flash Eurobarometer surveys) have primarily been collected in the past decade, only re-
cently have adequate data analysis methods become available that provide the opportunity 
to combine variables from various levels of analysis (e.g., multi-level regression methods). 
Hence, in the past, it was quite difficult, if not impossible, to empirically test the influence 
of environmental variables on individual-level entrepreneurial decisions (Autio et al., 
2013). In fact, the link between country-level or industry-level variables and individual-
level entrepreneurial behavior has rarely been studied in the entrepreneurship literature 
(Baumol, 2010; Hoskisson et al., 2011; Autio et al., 2013). This dissertation goes a step 
further to understand the role of the environment in the individual-level decisions of entre-
preneurs. Unlike many other studies, this dissertation admits that countries “are not king 
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size individuals” and that “eco-logic differs from individual psycho-logic” (Hofstede, 
2001, p. 17). This dissertation develops arguments to understand how contextual factors 
can influence individuals’ decisions and calculations to start a business, e.g., by influenc-
ing the expected returns on a new venture. Combining variables from the individual, mar-
ket and country levels helps us to account for potential cross-level influences among the 
variables and provide a more integrated perspective on the determinants of (innovative) 
entrepreneurship. This dissertation therefore offers further evidence that entrepreneurship 
is influenced by a range of factors at different levels, which is in line with the arguments of 
Levie and Autio (2011) and Hoskisson et al. (2011). 
1.3 Overview of chapters 
This section presents an overview of all chapters and how the chapters are connected. 
Figure 1-1 provides a schematic view of the structure of this dissertation. The chapters of 
this dissertation will be divided into two main parts. The first part addresses the relation-
ship of individual characteristics with entrepreneurship and the second part the relationship 
of contextual characteristics with entrepreneurship. 
1.3.1 Part I: Individual characteristics and entrepreneurial activity 
(Chapters 2 and 3) 
The first part of the dissertation focuses on the relationship between individual characteris-
tics and entrepreneurial activity. Specifically, the first two chapters investigate whether and 
to what extent individual-level factors (i.e., various human capital investments) relate to 
entrepreneurial entry and strategic decisions (e.g., to develop a new product) of early-stage 
entrepreneurs, defined as entrepreneurs who have started their own business in the last 42 
months. In dividing individuals into sub-groups based on their recent employment status 
(Chapter 2) and based on their start-up motivations (Chapter 3), it is investigated how such 
characteristics are related to entry decisions, as well as the post-entry propensity to inno-
vate.  
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Figure 1-1: dissertation schema   
 
 
1.3.2 Part II: Environment and innovative entrepreneurship (Chapters 4 
and 5) 
In the second part, the focus is on whether the context in which entrepreneurs operate in-
fluences the allocation of entrepreneurial activity. Hence, this part examines the role of 
market structure and competition in determining an entrepreneur’s propensity to innovate 
(Chapter 4). In addition, at the country level, it is investigated whether and how the costs 
that regulations (i.e., start-up regulations and taxes) impose on entrepreneurs can influence 
their likelihood of being innovative (Chapter 5). 
1.4 Research questions, relevance and contribution 
1.4.1 Part I: Individual characteristics and entrepreneurial activity 
Research question 1: How do individual characteristics, particularly human capital 
factors (i.e., level of formal education, prior entrepreneurship experience), relate to 
the self-employment decision of the unemployed? (Chapter 2) 
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Relevance: 
Although the entrepreneurship literature has extensively investigated the effects of a num-
ber of individual characteristics on individuals’ propensity to become an entrepreneur 
(Parker, 2009), usually no distinction is made between individuals that enter self-
employment from different prior labor market statuses (i.e., unemployment versus paid-
employment). While the entrepreneurship literature suggests that the unemployed start a 
business mostly because they are pushed to find a source of income, it is not clear yet what 
types of the unemployed have a higher propensity to become self-employed. In this study, 
we investigate how human capital investment factors, in particular formal education and 
prior entrepreneurship experience, may influence engagement into nascent entrepreneurial 
activity of the unemployed and how the influence of these factors on nascent entrepreneur-
ship may differ for their paid-employed counterparts. 
Although it is understandable that on average human capital levels of the unemployed 
who opt for entrepreneurship are lower than those of the paid-employed (Deli, 2011), we 
do not know yet whether the unemployed with higher and lower human capital attainments 
have different tendencies to start a business. Human capital investments influence both the 
utility from entrepreneurship and the opportunity costs of entrepreneurship, but the relative 
magnitude of these two effects may depend on the current labor market status, i.e., being 
unemployed versus being paid employed. We argue that a distinction based on labor mar-
ket statuses is important as it may influence expected returns on entrepreneurship as well 
as its opportunity costs due to differing employment options that the unemployed and the 
paid-employed have. Thus, the impact of human capital investments on nascent entrepre-
neurship is expected to be different among unemployed and paid employed individuals. 
This is important in light of the potential success of stimulation policies which target the 
entry of unemployed individuals into self-employment. If the unemployed who become an 
entrepreneur tend to have higher levels of human capital, there is perhaps not much ground 
for the concerns that formerly unemployed individuals are likely to end up as mediocre 
entrepreneurs. 
Contribution: 
This study contributes to the analysis of whether the concerns about a lack of required 
skills to start and run a viable business by the unemployed are overstated. Since human 
capital obtained through education has been found to be one of the strongest drivers of 
entrepreneurship performance (Unger et al. 2011; Van der Sluis et al., 2005; Parker, 2009) 
we investigate whether human capital variables drive the decision for the unemployed to 
enter self-employment instead of staying unemployed (and perhaps searching for a job). 
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We make use of the rationality assumption which states that individuals aim to maximize 
their utility from their career decisions. One of the aspects determining such expected (net) 
utility is an individual’s human capital investments (Van Praag, 2005). These are important 
inquiries in light of the potential success of stimulation policies targeting unemployed 
individuals to enter self-employment. Several authors have argued that such policies may 
be counter-productive because the unemployed are less likely to possess the required skills 
to successfully run a new business so that over time, these businesses are likely to fail 
(Shane, 2009; Santarelli and Vivarelli, 2007; Greene et al. 2004). If the unemployed who 
become a nascent entrepreneur tend to have higher levels of human capital, there is per-
haps not much ground for the concerns that formerly unemployed individuals are likely to 
end up as mediocre entrepreneurs. 
Research question 2: To what extent does human capital (i.e., level of education, past 
entrepreneurial experience and perceived entrepreneurial skills) of necessity-based 
entrepreneurs relate to their propensity to innovate? (Chapter 3) 
 
Relevance: 
Necessity-based entrepreneurs, who form a considerable percentage of entrepreneurs, start 
a business as their last resort (Reynolds et al., 2005). Prior studies would suggest that ne-
cessity-based entrepreneurs have lower levels of human capital (e.g., education), as com-
pared to opportunity-based entrepreneurs (Block and Wagner, 2009). Thus, one may expect 
that due to their inferior start-up conditions, necessity-based entrepreneurs are less likely to 
be involved in innovation than opportunity-based entrepreneurs. Yet, Koellinger (2008) 
suggests that necessity-based entrepreneurs are more likely to start an innovative venture 
than an imitative venture mainly because innovation can help them to survive in the market 
with a reasonable income level. The existence of such contrasting views implies that ne-
cessity entrepreneurs’ propensity to innovate and the factors that can influence this warrant 
further investigation. This is an important inquiry, because, necessity entrepreneurs form a 
sizable percentage of entrepreneurs andtheir propensity to innovate reflects the quality and 
the performance of their ventures. Engagement in innovation is an important early-stage 
entrepreneurial decision that is influenced by individual characteristics of the entrepreneur, 
next to his/her startup conditions. Individual characteristics, such as human capital factors, 
can influence the creativity, critical thinking ability and propensity of finding and realizing 
a novel idea by the entrepreneur. 
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Contribution: 
The entrepreneurship literature would suggest that heterogeneity in terms of individual 
characteristics (e.g., human, social and financial capital characteristics) can explain a con-
siderable amount of entrepreneurial success (Pena, 2002; Bosma et al., 2004; Blanchflower 
and Oswald, 1998). One may suspect that necessity- and opportunity-based entrepreneurs 
are heterogeneous groups consisting of different types of entrepreneurs in terms of their 
determinants and profiles (Hinz and Jungbauer-Ganz, 1999; Kloosterman, 2010). Howev-
er, and to some extent surprisingly so, heterogeneity within the groups of necessity and 
opportunity entrepreneurs has not been a major theme in entrepreneurship research so far 
(Binder and Coad, 2013; Baptista et al., 2014). We build our arguments mainly on human 
capital theory to investigate the determinants of innovation among necessity entrepreneurs 
(Becker, 1993; Schultz, 1959). Human capital theory implies that investments in human 
capital would enable someone to produce higher amounts of economic value in the future 
(Becker, 1993; Schultz, 1959). In the case of necessity entrepreneurs, higher levels of hu-
man capital can help to find more novel business ideas in the market or to be in a better 
position for engagement in innovation (e.g., finding external sources of financing innova-
tion). 
Research question 3: How do actual and perceived competition influence entrepre-
neurs’ propensity to innovate? (Chapter 4) 
 
Relevance: 
In spite of positive effects of competition for the economy and social welfare, such as an 
increasing supply of goods, the relationship between competition and the tendency of en-
trepreneurs to innovate remains debated. As Ahuja et al. (2008) summarize, prior empirical 
literature proved inconclusive regarding the relationship between competition and innova-
tion, as previous studies have found positive, negative or even insignificant relations be-
tween competition and innovation (e.g., Schumpeter, 1942; Aghion et al., 2005; Gilbert, 
2006). Although methodological problems, such as endogeneity issues, poor controls and 
non-random samples, are partly responsible for such diverse findings, we believe that there 
are three main reasons for these inconclusive findings. First, the relation of competition 
with innovation may be different for different groups of companies which can be deluded 
if we relate competition to companies in aggregrate (Aghion et al., 2005; Schmutzler, 
2010). Second, the approach by which competition is defined and measured can also influ-
ence the relation. While some papers used Price Cost Margin (PCM) to measure competi-
tion, other papers have adopted concentration ratio, Lerner Index, Boone Indicator or per-
ception of competition (Nickell, 1996; Tang, 2006; Gilbert, 2006). Lastly, while some 
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studies used innovative efforts (e.g., R&D activities) and others used innovative output 
(e.g., new products) as the measure of innovation, these two cohorts of studies may lead to 
different findings regarding the relationship between competition and innovation relation 
(Ahuja et al., 2008). 
Contribution: 
The above-mentioned issues affecting prior studies concerning the relationship between 
competition and innovation have stimulated us to concentrate on this relationship specifi-
cally in the context of small, young firms with a focus on innovative output (i.e., whether 
entrepreneurs provide new products or services to the market). Several measures of actual 
competition are adopted while also considering perceived competition to gain a more com-
prehensive understanding of how competition relates to entrepreneurs’ propensity to inno-
vate. Actual competition provides entrepreneurs with conditions (e.g., a market for ideas, 
learning from competition) that could stimulate them to be innovative (Gans and Stern, 
2003; Teece and Pisano, 1994). In addition to using measures for actual competition, using 
an indicator for perceived competition allows us to determine the deviation of such percep-
tions from the actual degree of competition. Deviation partly reflects misperceptions of 
entrepreneurs and partly reflects information about entrepreneurs and their firms such as 
their abilities or access to resources. It is relevant to consider such deviations because. 
When entrepreneurs, for example, perceive competition to be more intense than it actually 
is (i.e., perceived competition deviates positively from actual competition) this might dis-
courage them from innovation, as this would lower expected returns on their ideas com-
pared to when entrepreneurs perceive competition to be as intense or less intense than it 
actually is (Schumpeter, 1934; Gilbert, 2006). 
Research question 4: How do start-up costs and taxes contribute to entrepreneurs’ 
likelihood to be innovative? (Chapter 5) 
 
Relevance: 
Various studies suggest that costs imposed by regulations can influence the relative re-
wards of different business activities (Atkinson and Stiglitz, 1980; McGuire, 1982; Pizer, 
2002). The level and the type of entrepreneurial activity play an important role in deter-
mining economic prosperity of a country (Baumol, 1990; Gries and Naude, 2011).Start-up 
costs and taxes, two important types of costs imposed by regulations, may influence the 
level and the type of entrepreneurs in a country. A number of studies have shown that start-
up costs and taxes negatively influence the level of entrepreneurial activity within and 
across economies (Djankov et al., 2002; Lundstrom and Stevenson, 2002; Gentry and 
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Hubbard, 2000; Braunerhjelm and Eklund, 2014). Start-up costs and taxes, however, may 
not only influence entrepreneurial entry but also the likelihood of innovative entrepreneur-
ship in a country, as these costs can change the relative rewards of innovation (Schumpet-
er, 1934; Baumol, 1990; 2010). Little is known about how how start-up costs and taxes 
influence the likelihood for entrepreneurs to innovate. Studies addressing innovative entre-
preneurship tend to concentrate on industry-level characteristics (e.g., Acs and Audretsch, 
1987; Cohen and Klepper, 1996; Gilbert, 2006) or refer to country-level characteristics 
other than regulations, such as the level of education (Koellinger, 2008), knowledge gener-
ation/spill-over (Audretsch et al., 2006) and corruption (Anokhin and Schultze, 2009). 
Contribution: 
Previous studies have linked start-up regulations and taxes to economic growth (e.g., 
Djankov et al., 2002; Lee and Gordon, 2005) although the intermediate mechanisms of 
such growth, for example innovative start-ups, have been overlooked. While these studies 
place emphasis on the detrimental effects of start-up regulations and taxes on economic 
growth, such as through the negative impact of taxes on inwardforeign direct investments, 
it is not clear how these regulations may influence the strategic decisions of business own-
ers and entrepreneurs such as their investments in new innovative ideas (Lee and Gordon, 
2005; Schumpeter, 1934).  To date, little scholarly attention has been devoted to the influ-
ence of the costs that regulations impose on innovative entrepreneurship. This suggests that 
regulations are not considered a source of costs that can take away the “prize” of entrepre-
neurial innovation. From a policy perspective, this study contributes to understanding how 
the government, through setting the “rules of the game”, may stimulate innovative or non-
innovative entrepreneurship (Baumol, 1990). This is primarily because innovative entre-
preneurs play an important economic role, for example by enhancing competition and by 
providing buyers with new and higher quality products or services (Schumpeter, 1934; Da 
Rin et al., 2011; Baumol, 2010).   
1.5 Data 
This dissertation follows an empirical approach. That is, expected relationships between 
individual, industry and country level variables and the type of entrepreneurial activity are 
tested with data on individuals and industries from various countries. In the following, a 
brief description is given of the two individual level datasets, one industry level dataset 
and two country level datasets used. Additionally, limitations of these datasets are dis-
cussed. 
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1.5.1 Individual level data 
The results in this dissertation are derived mainly from two individual level datasets. First, 
chapters 2, 3, 4 and 5 use data from the Global Entrepreneurship Monitor (GEM) data 
from the years 2002-2011. We use annual individual-level data of 89 countries that partici-
pated in the adult population survey (APS) carried out as part of the GEM project from 
2002 to 2011. GEM - the world’s largest entrepreneurship study - is an annual assessment 
of entrepreneurial activity, aspirations and attitudes of individuals across many countries 
(Reynolds et al., 2005). The GEM survey collects data about different aspects of entrepre-
neurship, such as entrepreneurs’ ambitions, motivations, activities and their human capital, 
which makes GEM a suitable dataset to use for this dissertation. Each country has a GEM 
team in place responsible for collecting data. GEM teams need to fulfill certain sampling 
criteria asked by the GEM global team. Notable criteria for the APS are 1) the sample size 
for each country should be larger than 2,000 randomly selected individuals (entrepreneurs 
and non-entrepreneur). 2) For the individual national surveys data is collected in the same 
way and at the same time of the year in order to assure reliability of cross-national and 
longitudinal comparisons. 
Second, the Flash Eurobarometer Survey on Entrepreneurship (No. 283) is used for 
chapter 2 of this dissertation. This survey was conducted in 36 countries (32 European and 
4 non-European countries) in 2009 by the European Commission with the aim to investi-
gate entrepreneurial behavior and attitudes mainly among European citizens. The survey 
has typical sample sizes of 500 or 1,000 respondents per country. 
A clear advantage of these two datasets is the inclusion of many countries around the 
globe. The GEM includes higher- as well as middle- and lower-income countries, whereas 
the Eurobarometer data mainly cover European countries and the US. In addition, another 
important benefit of these datasets is that the samples are representative of the entire adult 
population (in terms of gender, age and education in case of GEM and in terms of gender, 
age and employment status in case of the Eurobarometer), including non-entrepreneurs and 
those with no intention of becoming an entrepreneur. This feature helps to reduce the risk 
of sample selection bias because the sample is representative for the population of coun-
tries. 
1.5.2 Limitations 
Despite the merits of these two datasets, there are some drawbacks that should be men-
tioned. First, although several years of GEM data are used, these surveys collect data as 
repeated cross-sections. Hence, no panel structure is implemented, which inhibits us from 
examining causal relationships in a longitudinal fashion. A panel data structure would be 
beneficial regarding the relationship between the main predictors and the entrepreneurial 
decisions of individuals. A second drawback is related to the measurement of several vari-
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ables in the datasets. For example, the GEM dataset contains a subjective measure for 
innovation i.e., a self-reported measure. Other more objective measures of innovation (e.g., 
new products’ sales in percent of total sales, entrepreneurs’ number of applied patents) 
were not available in the datasets. Lastly, some potentially relevant control variables are 
not available in the datasets. The exclusion of certain determinants in understanding entre-
preneurial entry or innovation (e.g., marital status, minority information, job experience) 
might lead to an omitted variable bias. 
1.5.3 Industry level data 
Chapter 4 of the dissertation makes use of industry level data to analyze the role of compe-
tition for entrepreneurs’ propensity to innovate. Several measures reflecting competition at 
the industry level are taken from the OECD iLibrary. More specifically, data are taken 
from the Structural Analysis (STAN) and the Structural and Demographic Business Statis-
tics (SDBS) databases of OECD iLibrary. The data are collected at the industry level (SIC 
two digits) for 19 upper-middle and high-income European countries. 
1.5.4 Country level data 
At the country level, two data sources are used for obtaining information on regulations: 
the World Bank Doing Business (WBDB) database and the World Competitiveness Year-
book (WCY). WBDB database provides various aspects and measures of business regula-
tions and their enforcement in a country. The Doing Business measures are provided annu-
ally for more than one hundred countries since 2004 to present. These demonstrate the 
regulatory expenses and procedures of undertaking business and have been used by schol-
ars to analyze the influence of a number of regulatory measures on productivity and 
growth of entrepreneurs (e.g., Levie and Autio, 2011; Dreher and Gassebner, 2013; 
Braunerhjelm and Eklund, 2014). 
The World Competitiveness Yearbook (WCY) is used forinformation about corporate 
and personal income tax rates. WCY, according to its website, provides data to “analyze 
the facts and policies that shape the ability of a nation to create and maintain an environ-
ment that sustains more value creation for its enterprises and more prosperity for its peo-
ple”. It includes annual data for 18 years of around sixty countries which participate in the 
executive survey conducted by the IMD World Competitiveness Center. Several previous 
studies have used WCY measures to study country-level factors’ impact on entrepreneur-
ship (e.g., Hessels et al., 2008; Van Stel et al., 2007). 
1.6 Declaration of contribution 
In this section, I declare my contribution to the various chapters of this dissertation and 
acknowledge the contribution of other parties where relevant. 
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Chapter 1: The majority of the work in this chapter has been done by the author of this 
dissertation and the feedback from the daily supervisor and promotor has also been incor-
porated.  
Chapter 2: An early draft of this chapter was prepared by the author of this dissertation 
and was improved based on comments of the daily supervisor and a co-author. The team 
added another co-author to better shape the theory section of the second draft of the paper. 
Other sections of the chapter were majorly improved by comments of the co-authors and 
work of the author of this dissertation.  
Chapter 3: The majority of the work in this chapter has been done independently by the 
author of this dissertation. The daily supervisor gave constructive comments in order to 
improve this chapter. In addition, the handling editor provided a number of comments to 
improve this chapter. 
Chapter 4: The majority of the work in this chapter has been done by the author of this 
dissertation. Several constructive comments and ideas were provided by the daily supervi-
sor and two co-authors of the paper. This chapter is still being reviewed by one of the co-
authors of the paper before submission to a journal.  
Chapter 5: The idea of this chapter was jointly developed by the author of this disserta-
tion, the daily supervisor and another co-author. The chapter was mainly written by the 
author of this dissertation while incorporating constructive suggestions of the daily super-
visor and the co-author.     
1.7 Main findings 
Research question 1: How do individual characteristics, especially human capital 
factors (i.e., level of formal education, prior entrepreneurship experience) relate to 
the self-employment decision of the unemployed? (Chapter 2) 
This chapter’s findings show the importance of human capital for the entrepreneurial deci-
sions of the unemployed. More specifically, it is found that the unemployed with higher 
levels of education are more likely to become self-employed, compared to the unemployed 
with lower levels of formal education. Comparing the unemployed and the paid-employed 
samples, we cannot exclude that the effect of formal education on nascent entrepreneurship 
is similar for the unemployed and the paid employed. This is because the difference in 
marginal effects was not statistically significant. We find that prior entrepreneurship expe-
rience, for the unemployed, has no significant relationship with nascent entrepreneurship. 
However and for the paid-employed, prior entrepreneurship experience has a positive rela-
tionship with nascent entrepreneurship which is significant at the 1% level. 
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Research question 2: To what extent does human capital (i.e., level of education, past 
entrepreneurial experience and perceived entrepreneurial skills) of necessity-based 
entrepreneurs relate to their propensity to innovate? (Chapter 3) 
Based on our results in this chapter and regarding the role of human capital factors, we 
find that necessity-based entrepreneurs with higher levels of formal education are more 
likely to engage in product and process innovations than necessity-based entrepreneurs 
with lower levels of education. Additionally, we find a strong positive relationship between 
prior entrepreneurship experience and selection into necessity-based entrepreneurship 
while there is no significant relation of entrepreneurship experience with necessity entrere-
peneurs’ propensity to innovate. Finally, when necessity-based entrepreneurs perceive to 
have entrepreneurial skills this also shows a significant positive relationship with innova-
tion, in addition to its positive relation with entrepreneurial entry. 
Research question 3: How do actual and perceived competition relate to entrepre-
neurs’ propensity to innovate? (Chapter 4) 
In distinguishing between actual competition (i.e., competition measures at the industry 
level) and perceived competition by entrepreneurs, our findings suggest that intense actual 
competition in the form of low profitability in the product market can enforce entrepre-
neurs to innovate. Possibly entrepreneurs need innovation to survive and to enter “blue 
oceans” i.e., the unknown market space, untainted by competition where there are ample 
opportunities for growth. Furthermore, when entrepreneurs perceive competition to be 
more intense than its actual level, they are discouraged from engagement in innovation. 
This could be because perception of a high level of competition by lowers entrepreneurs’ 
expected returns on their innovative ideas.  
Research question 4: How do start-up costs and taxes contribute to the likelihood of 
innovative entrepreneurship in a country? (Chapter 5) 
The evidence in this chapter supports the argument that costs imposed by regulations in the 
form of start-up costs and taxes have significant effects on whether starting entrepreneurs 
innovate. In sum, our results support the argument that start-up costs, as one-off costs in 
the beginning of the venture cycle, can increase the likelihood for entrepreneurs to be in-
novative. Thus, entrepreneurs with no or limited innovative ideas or low faith in their abili-
ties, are discouraged to enter when entry costs are high, as their profit expectations are 
limited and, therefore, they may not be willing to incur such costs. 
In addition, we find that corporate as well as income tax rates have significant nega-
tive relationships with entrepreneurs’ likelihood to innovate. Thus, in countries with lower 
corporate and income tax rates entrepreneurs show a higher propensity to engage in inno-
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vation. The underlying reason for this could be that higher rates of corporate and income 
taxes can adversely affect the prize of innovation for entrepreneurs. Moreover, a high tax 
rate can lower possibilities of investments in innovation.  
1.8 Implications and discussion 
This dissertation is concerned with the entrepreneurial entry of individuals with different 
labor market statuses (Chapter 2) and the conditions that determine whether someone is 
involved in one type of entrepreneurial activity instead of another (i.e., innovation versus 
imitation) (Chapters 3, 4 and 5). The second chapter investigates the influence of several 
human capital investment factors on nascent entrepreneurial activity of the unemployed. 
We find that more educated unemployed individuals are more likely to become self-
employed compared to less educated unemployed individuals. Based on this finding, we 
can conclude that concerns about a lack of required skills to start and run a viable business 
by the unemployed might be overstated. In the same spirit, Frankish et al. (2014) conclude 
that “entrepreneurship can be a route out of deprivation”; however, their results do not 
specifically apply to formerly unemployed entrepreneurs. Hence, the question of whether 
the government should provide incentives for the unemployed to become self-employed 
remains open. Clearly, if entrepreneurship stimulation programs are to be implemented, 
incentives for participants must be such that adverse selection (i.e., selection of the unem-
ployed with lower levels of human capital) into entrepreneurship is avoided (Van Stel and 
Storey, 2004). 
The third chapter provides some insights into how various aspects of human capital 
can influence necessity entrepreneurs, who are a major sub-group of entrepreneurs (Reyn-
olds et al., 2002), to be innovative. The results suggest that necessity-based entrepreneurs, 
specifically those who have attained higher levels of formal education, are more likely to 
be innovative than less-educated necessity-based entrepreneurs. Hence, the provision of 
equal opportunities for formal education, particularly higher education, to individuals can 
help to achieve not only lower rates of necessity-based entrepreneurs but also higher rates 
of innovative necessity-based entrepreneurs in a given country.  
Concerning the relationship between competition and entrepreneurs’ propensity to in-
novate, the divergent findings for various definitions of competition show that these defini-
tions should not be seen as substitutes but as different aspects of competition that different-
ly influence innovative entry. It is suggested that facilitating the creation of a more compet-
itive environment can increase the likelihood that entrepreneurs will be innovative. Com-
petition, as a disequilibrating force, can stimulate innovative entrepreneurship in the prod-
uct market. However, if entrepreneurs perceive the intensity of competition to be higher 
than it actually is, they are less likely to engage in innovation. Hence, this result suggests 
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that it is beneficial to provide entrepreneurs with unbiased information on competition 
intensity and the strength of incumbent firms. 
A significant negative relation of start-up costs and taxes is found with the likelihood 
of innovative entrepreneurship in a country. Several policy implications can be derived 
from these findings. First, the extent to which costs imposed by regulations are directly 
linked to the expected returns on innovation can influence entrepreneurs’ propensity to 
innovate. The government can stimulate innovative entrepreneurship by attaching regulato-
ry costs less directly to the rewards of innovation. For example, as Baumol et al. (2007, p. 
106) suggest, taxes on goods are preferred to taxes on income and profit if the goal is to 
promote innovative business activities and growth. Second, regarding start-up costs, the 
results propose that despite a possible negative influence on the supply of entrepreneurship 
(Klapper et al., 2006), such costs actually have a significant and positive relationship with 
the likelihood of entrepreneurs to be innovative, at least for upper-middle- and high-
income countries. Hence, this suggests that policy-makers should think more carefully 
about the consequences of reducing start-up costs. Reducing these costs, on the one hand, 
can increase the rate of entrepreneurs, leading to less unemployment and a more dynamic 
business environment (Branstetter et al., 2013). On the other hand, lower start-up costs 
may decrease the likelihood of entrepreneurs to be innovative due to the (excessive) entry 
of imitative entrepreneurs. Third, regarding the role of taxes, evidence from prior studies 
would suggest that corporate and income taxes have a significant and negative relationship 
with economic growth (Lee and Gordon, 2005), despite the contribution of taxes to provid-
ing public goods for citizens (Baumol et al., 2007). The negative link between taxes and 
innovative entrepreneurship found in this study could be one of the explanations for the 
negative relationship between taxes and economic growth. Hence, in countries with severe 
tax systems, firms, particularly start-ups, have a low propensity to innovate, which can 
have adverse consequences for economic growth. 
1.9 Suggestions for future studies 
In the Motivation (sub-section 1.1), five main recent developments in the field of entrepre-
neurship are discussed, and this dissertation primarily focuses on three of these. Thus, two 
developments (i.e., the entrepreneurial ladder, and entrepreneurship and human biology) 
are not explored in this dissertation. Future studies in the field of entrepreneurship could 
attempt to further develop these two strands. Below, three avenues for future research are 
suggested. 
First, while individual level determinants of engagement levels have been studied be-
fore (e.g., Van der Zwan et al., 2010), future studies could focus on contextual level deter-
minants that have been discussed in this dissertation. Prior studies have shown that deter-
minants influencing nascent entrepreneurial activity might not necessarily be the same as 
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those influencing the persistence in venture creation or progress in the entrepreneurial 
process. For example, competition intensity, in terms of the presence of many firms in the 
market, can attract nascent entrepreneurial activity because individuals may be stimulated 
to enter when they see other entrepreneurs or businesses that are active in a market (Moore 
et al., 2007; Shane and Venkataraman, 2000). However, competition intensity can have a 
negative influence on the persistence of new ventures because many entrepreneurs may be 
forced to exit the market in a process of selection.  
Second, insights from the cross-disciplinary field of entrepreneurship and human biol-
ogy can help to more objectively study characteristics and determinants of entrepreneurial 
activities and decisions. As Hyttinen et al. (2013) and Parker (2009) argue, prior cross-
sectional and panel studies of entrepreneurs, despite being insightful, may suffer from 
unobserved heterogeneity and biases related to the dynamics of entrepreneurial entry and 
exit. Hence, it could certainly be insightful if, for example, genetic predispositions to en-
trepreneurial decisions such as engagement into launching an innovative venture were 
known and were compared with genetic predispositions to human capital investments such 
as attaining higher levels of education.  
Finally and extending research on determinants of start-up motivations (Block et al., 
2015), it is not very well understood how individual characteristics such as investments 
into human capital may influence push or pull motivations to start and run a business. One 
may expect that higher levels of human capital would increase the likelihood to start a 
business out of opportunity rather than necessity. However, there are multiple pathways 
from human capital investments to start-up motivation that should be considered. One 
pathway, for example, could be through peer pressure. Individuals may compare their 
status with former colleagues/classmates. If individuals are highly educated it is likely that 
their former classmates would be successful when they run their own business. This may 
put peer pressure on these individuals to have a successful venture when they start their 
own business in order to match with the high status or income of their former classmates. 
Thus, higher levels of education may include a push element to start and run a venture.   
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Abstract 
This chapter investigates which types of unemployed individuals are more likely to select 
into nascent entrepreneurship. We investigate the role of human capital investment factors 
(i.e., formal education and prior entrepreneurship experience) on the likelihood of the 
unemployed becoming nascent entrepreneurs. We explore this neglected area of enquiry 
through development of theory and empirical analysis involving a replication robustness 
test. Our findings indicate that among the unemployed, formal education rather than prior 
entrepreneurship experience influences the decision to become a nascent entrepreneur. We 
also show, both theoretically and empirically, that the impact of human capital investments 
on nascent entrepreneurship differs between unemployed and paid employed individuals.   
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2.1 Introduction 
Unemployment is a major concern both for labor force participants and for policy makers, 
especially during periods of economic crisis. In many countries, governments have devel-
oped policies to support unemployed individuals in establishing their own businesses 
(Baumgartner and Caliendo, 2008), for instance by providing start-up subsidies for unem-
ployed individuals to create their own ventures (Caliendo and Kritikos, 2010) or by provid-
ing non-financial support such as business advice. Self-employment, then, is an important 
labor market option for the unemployed that warrants scholarly attention (Román et al., 
2013; Wolff and Nivorozhkin, 2012). 
A number of prior studies have investigated the creation of new businesses as a way 
for individuals to escape unemployment (Tervo and Niittykangas, 1994; Block and Wag-
ner, 2010). The literature identifies a “refugee effect” that suggests that the unemployed 
engage in self-employment out of push considerations, e.g., as a result of the pressure to 
find a source of income (Bergmann and Sternberg, 2007; Deli, 2011; Koellinger, 2008). At 
the aggregate level, a positive relation has been found between the unemployment rate and 
the number of newly created businesses, which seems to confirm such a “refugee effect” 
(Storey, 1991; Thurik et al., 2008). However, although the pressure to start a business may 
indeed be stronger for unemployed relative to paid-employed individuals, within the group 
of unemployed there is no clear encompassing view yet regarding the types of the unem-
ployed (e.g., in terms of human capital endowments) who are more likely to actually start a 
business. 
At the individual level, unemployment is often associated with low levels of human 
capital (Becker, 1993; Parker, 2009). However, this does not necessarily mean that those 
unemployed engaging in entrepreneurship are the ones with lower human capital endow-
ments. For instance, formal education has been found to positively influence entrepreneur-
ial earnings (Van Praag, 2005), hence it is not unlikely that also among the unemployed, 
the higher educated select into entrepreneurship. As a counterargument, the higher educat-
ed unemployed may also have higher chances to find an appealing job in paid employment 
(Evans and Leighton, 1990; Becker, 1993). Moreover, the influence of formal education on 
entrepreneurial engagement may differ between paid employed and unemployed individu-
als, for instance because the opportunity costs of entrepreneurship are likely to be different 
for these two groups (Kher et al., 2012). Thus, distinguishing individuals based on their 
prior labor market status can help scholars to better understand whether and how human 
capital may influence individuals’ entrepreneurial decisions. Having mainly compared 
entrepreneurs with non-entrepreneurs (Sarasvathy, 2004), prior studies have rarely focused 
on the individual characteristics of the sub-group of entrepreneurs who were unemployed 
prior to starting a new business.  
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In this study, we investigate how human capital investment factors, in particular for-
mal education and prior entrepreneurship experience, may influence engagement into nas-
cent entrepreneurial activity of the unemployed and how the influence of these factors on 
nascent entrepreneurship may differ for their paid-employed counterparts. We make use of 
the rationality assumption which states that individuals aim to maximize their utility from 
their career decisions. According to occupational choice theory (e.g., Lucas, 1978; 
Kihlstrom and Laffont, 1979), individuals can choose between wage employment and 
entrepreneurship and this choice depends on the expected utility of both alternatives as 
well as on the opportunity costs (e.g., the wage that an employee has to give up).2  This 
theory assumes individuals act rationally (rationality assumption) and only become an 
entrepreneur if the utility –net of opportunity costs– they expect to derive from entrepre-
neurship exceeds that from wage employment (Parker, 2009). One of the aspects determin-
ing such expected (net) utility is an individual’s human capital investments (Van Praag, 
2005). In our theoretical framework we will explain that human capital investments influ-
ence both the utility from entrepreneurship and the opportunity costs of entrepreneurship, 
but that the relative magnitude of these two effects depends on the current labor market 
status, i.e., being unemployed versus being paid employed. Consequently, the impact of 
human capital investments on nascent entrepreneurship is expected to be different among 
unemployed and paid employed individuals. 
Furthermore, we explore the wider ramifications of the rationality assumption to high-
light the roles of a direct pull effect of entrepreneurship, an indirect pull effect of potential 
future employment on nascent entrepreneurship and a peer group comparison push effect 
as means through which human capital investment factors may impact on the decision to 
enter nascent entrepreneurship. We argue that both pull (directly and indirectly) and push 
(through a peer group comparison effect) factors can draw the unemployed and the paid 
employed towards (nascent) entrepreneurship. These three causal pathways are used to-
gether to provide a comprehensive and balanced assessment for how human capital in-
vestment factors impact on the decision to engage in nascent entrepreneurship among the 
unemployed and the paid employed. 
In our empirical analysis we use two different data sets (i.e., the Global Entrepreneur-
ship Monitor (GEM) and the Flash Eurobarometer), to investigate individual-level deter-
minants of nascent entrepreneurship separately for unemployed and paid employed indi-
viduals, focusing particularly on determinants related to human capital investments (Unger 
et al., 2011). When studying determinants of entrepreneurship it is common to make a 
distinction between the entrepreneurial process during firm creation and after firm creation 
                                                        
2 In the present paper’s set-up, unemployed individuals can also choose to remain unemployed, if utility from 
unemployment (e.g., in terms of unemployment benefits and leisure time) is higher than utility from paid em-
ployment or entrepreneurship. 
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(Spulber, 2009b). During firm creation the entrepreneur is someone who actively takes 
steps to establish a new firm, i.e., a nascent entrepreneur. After firm founding the nascent 
entrepreneur usually becomes a business owner who actually owns and runs the new busi-
ness. Once the new firm is up and running, the main concern for the entrepreneur is to 
optimize firm performance, e.g., in terms of profits and firm survival. This distinction 
between during and after firm creation leads to three different metrics of entrepreneurship: 
(1) individuals in the process of starting a business, i.e., nascent entrepreneurs; (2) actual 
new businesses, and; (3) the (early-life) performance of these newly founded businesses. 
As the determinants of these three metrics may differ (Marvel et al., 2014), it is im-
portant to highlight which metric is being used. In the current chapter we focus on the first 
metric, i.e., nascent entrepreneurship. Studying nascent entrepreneurs and their determi-
nants can help to understand why some individuals, and not others, discover and exploit 
opportunities to try and establish a new business (Davidsson and Honig, 2003). This is 
important, since new businesses often result from an idea or profit opportunity in the mind 
of the nascent entrepreneur (Shackle, 1979). Furthermore, studying determinants of nas-
cent entrepreneurship helps to understand what characteristics lead to a start-up decision 
(Delmar and Davidsson, 2000) and hence provides insight into why new businesses 
emerge in the first place. Nevertheless, not all nascent entrepreneurs (metric 1) will suc-
ceed in creating an actual new business (metric 2) though. One advantage of studying 
nascents compared to actual business start-ups is that the former can be measured fairly 
consistently across countries and over time, whereas the latter tends to suffer from “under-
coverage of the smallest and youngest entities and the non-comparability across countries 
that typically signify available business data bases from statistical organizations” (Da-
vidsson, 2006, p. 3). 
In the chapter we first examine which sub-groups of the unemployed, in terms of human 
capital investment factors, are more likely to become nascent entrepreneurs. Secondly, we 
investigate whether such factors differently influence the entrepreneurial decisions of un-
employed and paid employed individuals.  
More specifically, we intend to answer the following research questions: 
 
x How do the level of formal education and prior entrepreneurship experience re-
late to the engagement of the unemployed into nascent entrepreneurship? 
x How does the role of these human capital investment factors for engagement into 
nascent entrepreneurship differ between the unemployed and the paid-employed? 
 
These are important questions in light of the potential success of stimulation policies 
targeting unemployed individuals to enter self-employment. Several authors have argued 
that such policies may be counter-productive because the unemployed are less likely to 
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possess the required skills to successfully run a new business so that over time, these busi-
nesses are likely to fail (Shane, 2009; Santarelli and Vivarelli, 2007; Greene et al. 2004). It 
has been suggested that human capital levels of nascent entrepreneurs who were formerly 
unemployed are not sufficient to successfully start and run a viable business (Block and 
Wagner, 2010; Deli, 2011). However, this suggestion may be debated. Although it is cer-
tainly conceivable that on average, the human capital levels of the unemployed are lower 
than those of the paid-employed, it is not clear whether and how human capital invest-
ments can stimulate the unemployed to engage into founding a new venture. Since human 
capital obtained through education has been found to be one of the strongest drivers of 
entrepreneurship performance, i.e., the third metric of entrepreneurship identified earlier in 
this introduction (Unger et al. 2011; Van der Sluis et al., 2005; Van Praag, 2005), it is par-
ticularly interesting to investigate whether and how human capital variables drive the deci-
sion of the unemployed to become a nascent entrepreneur. If the unemployed who become 
a nascent entrepreneur tend to have higher levels of human capital, there is perhaps not 
much ground for the concerns that formerly unemployed individuals are likely to end up as 
mediocre entrepreneurs. 
The rest of the chapter is organized as follows. First, we review the literature and dis-
cuss what occupational choice theory and the rationality assumption would suggest about 
the engagement into founding a new venture by individuals with different labor market 
statuses. In particular, we distinguish between three different causation paths through 
which human capital investments may influence nascent entrepreneurship. Based on this 
discussion, a number of hypotheses are developed regarding the role of formal education 
and prior entrepreneurial experience for unemployed (and also paid employed) persons’ 
propensity to become a nascent entrepreneur. Next, we describe the two data sources and 
variables that are used and we present the method that will be employed to analyze the data 
and test the hypotheses. Subsequently, the results of the empirical analysis are presented. 
We conclude with a discussion section including some policy implications and limitations 
of our study. 
2.2 Literature review 
2.2.1 Theoretical background 
In this section we begin by explaining the foundations of the rationality assumption in 
models of career choice and then use this to move on to explain how human capital can 
affect the propensity for a person to engage in nascent entrepreneurship.  We then investi-
gate how two different forms of human capital – education and prior entrepreneurial expe-
rience – work through three channels and play varying roles in this career choice process.   
In predicting entrepreneurship, prior employment status plays an important role (Thu-
rik et al., 2008). Although entrepreneurship is often viewed as the act of an individual, it is 
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also shaped by positions that individuals, as social actors, hold (Dobrev and Barnett, 
2005). Thus, whether or not an individual has a job affects his/her propensity to engage in 
entrepreneurial activity. The unemployed have basically three career options: to stay un-
employed, to search for a job or to engage in founding a new venture. Some studies sug-
gest that unemployed individuals have, on average, lower levels of human capital than the 
paid-employed (Foreman-Peck, 1985) and that they often lack the entrepreneurial person-
ality traits required to start and run a business (Parker, 2009). However, prior studies found 
that, compared to the paid-employed, the unemployed are more likely to become self-
employed (e.g., Carrasco, 1999). Whereas such prior studies compared the propensity of 
the unemployed, relative to the paid-employed, to become self-employed, it is much less 
clear what individual characteristics may drive the unemployed to actively try to start a 
new business. Hence, the question “what factors may stimulate the unemployed to engage 
in (nascent) entrepreneurship instead of accepting unemployment as a permanent state or 
searching for opportunities in paid employment?” is non-trivial and worth-investigating. 
The rationality assumption provides a firm basis for addressing this question. Prior studies 
on occupational choice have used the rationality assumption to understand how individuals 
choose between entrepreneurship and some other outside option (usually paid-
employment) (e.g., Bhide, 2000; Wu and Knott, 2006). These studies usually build on both 
Knight’s (1921) and Kihlstrom and Laffont’s (1979) notion that individuals cannot be 
considered as either born entrepreneurs or born non-entrepreneurs and that they choose an 
occupation from which they derive the greatest expected utility. From this perspective, 
individuals, as opportunists, may become entrepreneurs when risk-adjusted returns on 
entrepreneurship are more attractive than wage work. However, these studies do not distin-
guish between current labor market status (i.e., unemployment versus paid-employment) 
when they apply the rationality assumption to understand entrepreneurial entry and its 
determinants. Below, in our hypotheses development, we will argue that such a distinction 
is important as it may influence expected returns from entrepreneurship as well as its op-
portunity costs. 
Based on the rationality assumption it can be expected that an unemployed individual 
starts a new venture when the expected utility (monetary and non-monetary) of a new 
venture exceeds that of staying unemployed and looking for a job. Factors that increase the 
expected benefits of entrepreneurship or decrease the opportunity costs of entrepreneurship 
can positively influence the tendency to become a nascent entrepreneur. For example, the 
provision of self-employment subsidies for the unemployed can increase the benefits of 
entrepreneurship (Caliendo and Kritikos, 2010). Similarly, higher levels of human capital 
investments have been found to be associated with higher ability in entrepreneurship 
(Burke et al., 2000, Van Praag, 2005), which, in turn, can increase the utility of entrepre-
neurship (Lucas, 1978; Evans and Jovanovic, 1989). We will now discuss how human 
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capital plays a role in influencing the propensity of an individual to choose to engage in 
nascent entrepreneurship. 
2.2.2 The role of human capital 
Human capital can be gained in the forms of tacit and explicit knowledge (Polanyi, 1966). 
Tacit knowledge refers to non-codified and often experience-based or personal knowledge 
while explicit knowledge refers to codified knowledge, such as found in documents. An 
important pathway to accumulate explicit knowledge is through formal education (i.e., 
primary, secondary and post-secondary education). The impact of higher education on the 
probability of becoming an entrepreneur is at best ambiguous, as scholars have reached 
contradicting results (Parker, 2009; Arenius and Minniti, 2005). For example, Blanchflow-
er (2004) finds that in richer countries, graduate studies have a positive impact on high-
tech start-up rates, while Burke et al. (2002) find that high investment in one’s human 
capital may discourage entrepreneurial risk-taking, while low investment may stimulate a 
person to become an entrepreneur. 
We re-assess these findings for the unemployed in relation to making initial steps to-
wards start-up (i.e., nascent entrepreneurship). To this end, we note that human capital can 
influence the utility of entrepreneurship compared to possible outside options. Becker 
(1993) defines human capital as knowledge and skills that people acquire by investing in 
schooling, training programs and experiences. Inspired by this definition, Unger et al. 
(2011) provide two distinct conceptualizations of human capital attributes: human capital 
investments versus outcomes of human capital investments. They explain that human capi-
tal investments encompass the time and efforts allocated to education and work experience, 
while the outcomes of human capital investments are the attained knowledge and skills. 
In this chapter we focus on investments in human capital and not on its outcomes. This 
is because investments in human capital (e.g., formal education, prior entrepreneurship 
experience) are easier to measure, compared to the outcomes of human capital investments 
(e.g., entrepreneurial skills and knowledge), which measurement often suffers from self-
reporting issues. Furthermore, human capital investments can be more directly pursued, so 
that the implications of studying such investments can be of direct use for policy-makers 
and entrepreneurs. As mentioned, in this chapter we study formal education and prior en-
trepreneurship experience. We will now deal with each of these forms of human capital 
investments in turn. For each form we will derive a hypothesis on its relation with nascent 
entrepreneurship for the unemployed, as well as separate hypotheses on how this relation 
may be different for the paid employed. Both are highly significant for the purposes of re-
appraising the long standing view that unemployment push effects into entrepreneurship 
are predominantly what Foreman-Peck (1985) described as ‘chaff’ rather than ‘seedcorn’. 
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Level of formal education 
We believe there are three routes through which education can have an impact on the pro-
pensity of unemployed individuals to choose to engage in nascent entrepreneurship.  Fur-
thermore, we will argue that these same causation paths also affect the propensity of more 
highly educated paid-employed to engage in nascent entrepreneurship and that these are 
likely to differ from highly educated unemployed.  We now outline each causation path. 
A direct pull effect of entrepreneurship  
This is driven by three means through which education affects the net gain in utility for an 
unemployed person who chooses to become self-employed.  First, it can be expected that 
the unemployed who have higher levels of education will have a greater chance to recog-
nize promising opportunities in the market. According to Davidsson and Honig (2003) and 
Baron and Ensley (2006), human capital is vital for entrepreneurial discovery and, further, 
opportunities remain solely dormant until they emerge in human minds as the consequence 
of active cognitive processes.  Education is a key part of this.  Formal education is, for 
example, positively associated with imagination, foresight, computation and communica-
tion skills, which are necessary to discover entrepreneurial opportunities (Shane, 2000). 
Education can also help to provide an “information advantage” that is required to discover 
entrepreneurial opportunities before others know about them (Venkataraman, 1997; Hayek, 
1945). Such an information advantage is particularly important for the unemployed be-
cause, due to their absence in the workplace, it is typically more difficult for them to be 
ahead of others in terms of having promising business ideas.  
Secondly, higher educated unemployed ought to have a greater capacity to exploit en-
trepreneurial opportunities.  Higher levels of education can, ceteris paribus, help the un-
employed to more easily prepare for entrepreneurship because education can facilitate the 
provision of means for entrepreneurship, such as ideas and skills (Evans and Jovanovic, 
1989), the required start-up capital (Hebert and Link, 1989), and the ability to implement a 
promising business idea (Pfeiffer and Reize, 2000; Block and Wagner, 2010). 
Thirdly, the unemployment state reduces the opportunity cost of entrepreneurship that 
is normally associated with educated persons. This occurs because unemployment can be 
viewed as a penalty for the individual because he/she cannot immediately obtain another 
job (Shapiro and Stiglitz, 1984; Blau and Robins, 1990). According to Gibbons and Katz 
(1991), “outside” firms often perceive laid-off workers to have lower levels of ability as 
these firms base their judgments on revealed information (e.g., being fired). Hence, unlike 
the employed where individuals with high human capital have a high opportunity cost of 
entrepreneurship because they forgo an attractive wage rate in employment, the unem-
ployed have already proved to have less employee wage options and hence have lower 
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opportunity cost in entrepreneurship. This lower opportunity cost combined with the boost 
that education can have on raising the returns from entrepreneurship in terms of both find-
ing and exploiting profit opportunities, may give rise to higher education having a net 
positive effect on nascent entrepreneurship among the unemployed (Hypothesis 1A below). 
Moreover, and as already touched upon above, the impact of education on the opportunity 
costs of entrepreneurship may also differ substantially between the unemployed and the 
paid-employed. The educated paid-employed usually have a decent job with a relatively 
high salary and possibly favorable secondary benefits. They are also in a good position to 
find other attractive employment possibilities if they would like to change their current job. 
So in fact, they have much to lose if they decide to pursue an entrepreneurial path. The 
educated unemployed, however, do not have such a stable job with a high salary and bene-
fits. Moreover, as mentioned above, their prospects to find an attractive wage job also tend 
to be lower. Thus, opportunity costs of entrepreneurship for the educated unemployed are 
likely to be much lower than those of the educated paid-employed meaning they are more 
likely to engage in nascent entrepreneurship (Hypothesis 1B below). 
An indirect pull effect of potential future employment on nascent entrepreneurship 
Intertemporal career choice considerations are also likely to influence the manner in which 
education affects the propensity for the unemployed to want to choose to become self-
employed and hence engage in nascent entrepreneurship. This is caused by asymmetric 
information in the labor market when employers find it hard to distinguish between high 
and low ability people. The higher educated unemployed may particularly suffer from this 
asymmetric information as unemployment may be seen by employers as a signal of low 
ability (Gibbons and Katz, 1991). In addition, the unemployed suffer from a loss of reputa-
tion that can negatively influence their chances to find a job (Doiron, 1995; Frederiksen et 
al., 2013). In this setting, an educated unemployed person has greater chances of realizing 
the value of their education in the labor market if they use entrepreneurship to signal the 
value of their skills to future employers.  So, for example, a marketing graduate showing 
that she can run a good marketing campaign in her own business or an architecture gradu-
ate showing that she can win contracts and design quality buildings in a self-employed 
capacity (Hypothesis 1A below).3 
The higher educated employed are less likely to signal their ability through entrepre-
neurship, for two reasons. First, they already have a job in wage-employment. Second, 
                                                        
3 In a similar vein, Burke (1997) discusses the case of the recording industry where music recording artists who 
could not get record deals from major international record companies would often become entrepreneurs by 
setting up their own record label to release their recordings in order to demonstrate the commercial worth of their 
music. 
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even if they would like to change jobs, they are less likely to choose entrepreneurship to 
signal their ability to future employers because employers prefer employees with a low 
tendency for self-employment (Burke and To, 2001; Baptista et al., 2012; Koellinger et al., 
2015). Hence, paid employed individuals wanting to change jobs will more likely find it 
not beneficial to signal in this way - as the low beneficial signal effect will be outweighed 
by the high reputational costs of being associated with self-employment.  Thus, from this 
indirect pull effect perspective, one might expect a relatively weaker positive effect of 
formal education on nascent entrepreneurship among the employed than the unemployed 
(Hypothesis 1B below). 
A peer group comparison push effect 
Research on the economics of happiness has demonstrated the importance of comparison 
groups in terms of being an influence on people’s sense of well-being and behavior (Clark 
et al., 2008).  Luttmer (2005) shows that people’s relative income position in their local 
neighborhood affects their happiness.  Likewise, a person’s income relative to one’s own 
aspirations also affects happiness (Stutzer, 2004; Knight and Gunatilake, 2012).  The im-
pact of relative career performance is not restricted to monetary measures.  Easterlin 
(2002) shows that lower social status from being unemployed reduces the sense of well-
being.  These negative consequences of unemployment have been shown to have long-term 
negative effects (scarring) on happiness even after the person finds employment (Clark et 
al., 2001; Knabe and Ratzell, 2011).  In sum, we can conclude that being unemployed is an 
undesirable state in terms of social status and that this negative state will be worse the 
greater the relative career success of the comparison group.  So since highly educated 
persons will have more success (in employment and self-employment) than less educated 
persons, this peer comparison group puts greater pressure on other educated people to 
match this career success.  Therefore, more educated unemployed people will face higher 
peer comparison group pressure to try to achieve a relatively high job status through any 
means possible which includes self-employment - where the person can appoint herself to 
a senior management position (e.g. CEO, COO or CFO) of the business.  Less educated 
persons will have a higher proportion of peers who are unemployed and in less senior 
employment positions and hence face less of this peer comparison group pressure. There-
fore, the more educated unemployed will have a greater incentive, through comparison 
with a relatively more successful peer group, to become nascent entrepreneurs (Hypothesis 
1A below). 
Correspondingly, educated employees will have a lower incentive to use self-
employment as a means of status building because they will already have status from their 
paid employment job roles.  Therefore, one would expect higher education to be a stronger 
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positive determinant of nascent entrepreneurship among the unemployed than among the 
employed (Hypothesis 1B below). 
These three causation paths give rise to the following hypotheses: 
Hypothesis 1A: Formal education has a positive association with nascent entrepre-
neurship among the unemployed. 
Hypothesis 1B: The positive association of formal education with nascent entrepre-
neurship will be stronger for the unemployed compared to the paid employed. 
Prior entrepreneurship experience 
As another form of human capital investment, prior entrepreneurial experience has similar-
ities with the causation paths that relate the education of the unemployed to nascent entre-
preneurship.  However, the operation of these causation paths is sufficiently different to 
motivate a separate discussion and distinct hypotheses.  In general, we find weaker hy-
potheses due to the presence of countervailing effects.  We deal with each causation path in 
the same sequence as before. 
A direct pull effect of entrepreneurship 
Prior entrepreneurship experience can provide tacit knowledge for individuals regarding 
how to set up and run a new business. Prior knowledge about entrepreneurship may help to 
“connect the dots” that allows the unemployed to comprehend or to interpret new infor-
mation and its relation to other information (Baron and Ensley, 2006; Eckhardt and Shane, 
2010). As Smilor (1997) states, it helps individuals “learn from what works and, more 
importantly, from what doesn’t work”. Thus, prior entrepreneurship experience can be 
associated with increased expertise and insider knowledge about how to start a new busi-
ness and hence may foster nascent entrepreneurship among the unemployed.  
In spite of such positive evidence of the role of entrepreneurship experience for nas-
cent entrepreneurship, one can argue that taking the knowledge and learning from one 
venture experience to the next is very difficult since the circumstances that the entrepre-
neur faces and the decisions that she should take can differ considerably (Cassar, 2014). 
Such a difference can stem from having a new business idea dissimilar to the previous idea 
and targeting a different market with new competitors and customers. Even if the entrepre-
neur enters the same market with the same idea, market conditions (e.g., technology, rival-
ry) are likely to change over time. Hence, the value of learning in subsequent ventures may 
become dated and so may depreciate rapidly over time (Parker, 2013). This may weaken 
the positive effect of prior start-up experience on nascent entrepreneurship, although, over-
all, a pull effect is sufficiently plausible given that the other aforementioned positive forces 
may also have an influence (Hypothesis 2A below). 
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Since prior entrepreneurial experience involves previous exit, a significant proportion 
of these ventures will have been unsuccessful (Coad, 2014). Prior research suggests that 
the experience of failure or success can influence the future entrepreneurial behavior and 
decisions (Shepherd, 2003; Ucbasaran et al., 2010). The current occupational status of 
individuals matters for how they interpret their past experiences (Clark and Oswald, 1994). 
Even when the prior entrepreneurship experience was positive or similar for the unem-
ployed and the paid-employed, it can be viewed differently by both groups. For instance, 
unemployment may lead to lower levels of internal locus of control among individuals 
(Goldsmith et al., 1996; Paul and Moser, 2009), i.e., the unemployed may believe that their 
current situation will not be much affected by decisions or actions that they take them-
selves. Furthermore, unemployment can lead to lower levels of self-esteem and confidence 
among individuals (Theodossiou, 1998). Such a decrease in internal locus of control and in 
self-esteem can decrease the likelihood of the unemployed giving themselves credit if they 
had a successful venture in the past. This, in turn, may discourage unemployed individuals 
with prior entrepreneurship experience to try to set up a new business again. Overall, one 
might expect the direct pull effect from prior entrepreneurial experience on nascent entre-
preneurship to be stronger for the employed than the unemployed (Hypothesis 2B below). 
An indirect pull effect of potential future employment on nascent entrepreneurship 
Unlike education which can raise the probability of employment, prior entrepreneurship 
experience indicates a propensity for start-up and so it can deter employers from hiring 
such an individual for fear that she/he may take knowledge and customer/supplier contacts 
from their employer and start-up a competing business (Burke and To, 2001). In addition, 
prior entrepreneurship experience may imply that a person is a better fit for the start-up 
environment than for traditional employment (Markman and Baron, 2003; Zhao et al., 
2010). Hence, prior entrepreneurship experience may signal to employers some undesira-
ble traits such as being less manageable and adaptable. Employers, then, are less likely to 
hire persons with prior entrepreneurship experience compared to their counterparts without 
such experience (Koellinger et al., 2015). The ramifications of these type of effects for the 
employment earnings of former entrepreneurs are evident in Baptista et al. (2012), who 
find evidence in Portugal that the reward to business ownership experience is lower than 
the reward to paid-employment experience indicating that the labor market sets a penalty 
for prior entrepreneurship experience.  Therefore, for the unemployed and in contrast to 
being more highly educated, having prior entrepreneurial experience is unlikely to generate 
an indirect pull effect of future employment on nascent entrepreneurship. This argument is 
therefore not in line with Hypothesis 2A below. 
However, there is also a counterargument making the unemployed with prior entrepre-
neurship experience more likely to re-engage in entrepreneurship. Since much of the skills 
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learnt in entrepreneurship (both functional skills such as sales, marketing, and financial 
management as well as sector skills such as technology and industry specific social capital) 
have a value in employment, the only way that a person may be able to signal the posses-
sion of these valuable skills is to demonstrate them through practice.  Therefore, if this has 
not been possible to do through employment, then one would expect an unemployed per-
son to seek to demonstrate them in the only available economic activity left which is (an-
other spell of) entrepreneurship (Hypothesis 2A below). 
Likewise, if a person is already employed then there is a lower need to signal these 
skills as many can already be observed through their current job and therefore one would 
expect a weaker positive effect of prior entrepreneurial experience on nascent entrepre-
neurship for the employed than the unemployed (Hypothesis 2C below). 
A peer group comparison push effect 
We already noted the importance of social status (Easterlin, 2002) as a determinant of 
happiness.  The entrepreneurial community typically holds senior executive positions in 
their businesses and entrepreneurs command much respect in society.  Both stand in stark 
contrast to the social status of the unemployed.  Therefore, an entrepreneur who finds 
her/himself unemployed might feel a strong peer group comparison push effect into nas-
cent entrepreneurship in order to raise their sense of well-being. Likewise, the relationships 
that are formed from their peer group are important components of social capital that affect 
their sense of well-being (Helliwell and Putnam, 2004, Powdthavee, 2008).  So former 
entrepreneurs who are currently unemployed will find a strong peer comparison group 
push effect into nascent entrepreneurship in order to avoid a sense of alienation from this 
entrepreneurial community.  Therefore, the unemployed with prior entrepreneurial experi-
ence would be expected to have a greater tendency to engage in nascent entrepreneurship 
(Hypothesis 2A below). 
Since employment can generate social status (and often in entrepreneurial domains 
such as innovation and intrapreneurship), one would imagine that this comparison group 
push effect from prior entrepreneurship experience would be weaker for the employed than 
the unemployed (Hypothesis 2C below). 
Although predictions about the relationship between prior entrepreneurship experience 
and nascent entrepreneurship for the unemployed that follow from our three causation 
paths are to some extent mixed, the positive arguments tend to dominate. Therefore, we 
propose the following hypothesis: 
Hypothesis 2A: Prior start-up experience has a positive association with nascent en-
trepreneurship among the unemployed. 
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Regarding the paid employed, we found arguments for a stronger effect (relative to the 
unemployed) according to the direct pull effect, and arguments for a weaker effect accord-
ing to the indirect pull effect and the peer group comparison push effect. Therefore, we 
formulate two competing hypotheses: 
Hypothesis 2B: The positive association of prior entrepreneurship experience with 
nascent entrepreneurship will be stronger for the paid-employed compared to the unem-
ployed.   
Hypothesis 2C: The positive association of prior entrepreneurship experience with 
nascent entrepreneurship will be weaker for the paid-employed compared to the unem-
ployed.   
2.3 Methodology 
2.3.1 Data and sample 
We make use of two separate individual-level datasets for the analysis: the Flash Euroba-
rometer and the Global Entrepreneurship Monitor (GEM). In particular, we use the Flash 
Eurobarometer survey number 283 and the GEM data, both for 2009, for 22 countries.4  
We choose these two specific datasets for two reasons. First, GEM and Eurobarometer are 
the largest datasets available allowing to study engagement in nascent entrepreneurship. 
Second, the richness of these datasets makes it possible to study determinants of nascent 
entrepreneurship separately among unemployed and paid employed individuals.  Not only 
do these datasets make it possible to distinguish between nascent entrepreneurs from these 
two different labor market statuses, but, importantly, control groups are also available for 
both groups (i.e., unemployed and paid employed individuals not engaging in nascent 
entrepreneurship). We choose 2009, i.e., a year of economic crisis, as in times of crisis 
there are more unemployed individuals, making it more likely that we can find a big 
enough sample –with sufficient variation in characteristics– of unemployed individuals in 
the datasets. 
Our samples include all unemployed and paid-employed individuals who participated 
in these two surveys. Both datasets contain information on whether someone is unem-
ployed or paid-employed and on whether they were setting up a business at the time of the 
survey. In addition, both datasets have collected data on individuals’ human capital and 
psychological traits. This, as a unique novel element of the current study, enables us to 
compare the findings of both datasets and to check which findings are robust. 
                                                        
4 The 22 countries are: Greece, the Netherlands, Belgium, France, Spain, Hungary, Italy, Switzerland, Romania, 
the UK, Denmark, Norway, Germany, Iceland, Finland, Latvia, Croatia, Slovenia, the US, China, Japan, and 
Korea. We focus on these 22 countries since information on these countries is available in both datasets.  
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Table 1 shows a comparison between the two datasets in terms of sample size, gender, 
age, job status and the percentage of nascent entrepreneurs. This comparison shows that 
although the Eurobarometer sample size is much smaller, we do not see extensive differ-
ences in terms of sample characteristics. 
Table 1: Sample characteristics of the two datasets 
 GEM Eurobarometer 
Sample size 47,525 6,814 
Gender (male % of total sample) 52.9% 46.0% 
Age (average; in years) 41.9 43.5 
The unemployed (% of total sample) 13.7% 10.3% 
Nascent entrepreneurs (% of total 
sample) 
3.7% 5.7% 
 
2.3.2 Variables 
Our dependent variable is a dummy indicating whether individuals are nascent entrepre-
neurs (i.e., whether they are actively taking steps to start up their own business) or not. 
According to the GEM survey, a person is considered a nascent entrepreneur if three condi-
tions are fulfilled: if (s)he has taken some action to create a new venture in the past year, if 
(s)he expects to own at least part of the new venture, and if the firm has not paid wages or 
salaries for more than three months (Reynolds et al., 2002). The Flash Eurobarometer uses 
the following question to identify nascent entrepreneurs “are you currently taking steps to 
start a business?”. A number of prior studies have used this dependent variable from either 
one of these two datasets (e.g., Grilo and Thurik, 2008; Van der Zwan et al., 2010; Minniti 
and Nardone, 2007). Unemployed individuals are identified in the usual manner, i.e., re-
spondents answering affirmative to the statement “I am currently seeking employment” 
(GEM; see Koellinger, 2008, or Bergmann and Sternberg, 2007, for studies using this 
measure) or “I am currently seeking a job” (Eurobarometer). 
Due to differences between the two surveys, the measures of our independent (i.e., 
human capital investment factors) and some of the control variables (i.e., (perceived) en-
trepreneurial skills, risk-taking attitude, optimism, and household income) are articulated 
somewhat differently in each dataset, as illustrated in Table 2. 
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Table 2: Independent and control variables’ measures 
Variable  GEM question/variable type Flash Eurobarometer ques-
tion/variable type 
Level of formal educa-
tion 
A medium level of education is 
defined as completing secondary 
school. A high level of education 
is defined as having a post-
secondary degree/ Two dummy 
variables for medium and high 
levels of education 
Age at which individual finished 
full-time education. 
Prior entrepreneurship 
experience 
“Have you, in the past 12 months, 
sold, shut down, discontinued or 
quit a business you owned and 
managed, any form of self-
employment, or selling goods or 
services to anyone?”/ A binary 
variable coded 1 if the answer is 
yes and 0 otherwise. 
No question. 
Perceived entrepreneuri-
al skills 
“Do you have the knowledge, 
skills and experience required to 
start a new business?”/ A binary 
variable coded 1 if the answer is 
yes and 0 otherwise. 
An indirect set of measures based 
on the following four statements: 
1) “My school education gave me 
skills and know-how that enable 
me to run a business.” 2) “My 
school education helped me to 
develop my sense of initiative- a 
sort of entrepreneurial attitude.” 3) 
“My school education helped me 
to better understand the role of 
entrepreneurs in society.” And 4) 
“My school education made me 
interested in becoming an entre-
preneur.”/ Binary variables coded 
1 when the responses to the state-
ments are “strongly agree” or 
“agree” and 0 otherwise.  
   
Risk taking attitude “Would the fear of failure prevent 
you from starting a business?”/ A 
binary variable coded 1 if the 
answer is yes and 0 otherwise. 
The general willingness to take 
risks, which has been scaled from 
1 (strongly agree) to 4 (strongly 
disagree)/ A binary variable that is 
coded 1 when the answer is 
“strongly agree” or “agree” and 0 
otherwise. 
An optimistic view of 
the future 
No question. To what extent is the respondent 
optimistic about the future?/ A 
binary variable that is coded 1 
when the answer is “strongly 
agree” or “agree” and 0 otherwise. 
Household income Income recorded into thirds (low-
est 33%tile, middle 33%tile and 
upper 33%tile) and coded as 1, 2 
“Which of the following state-
ments best describe your feelings 
about your household’s income 
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or 3 accordingly. these days? / A categorical variable 
coded as 1 if the answer is “live 
comfortably on current income”, 2 
if the answer is “get by on current 
income”, 3 if the answer is “find it 
difficult to manage on current 
income or 4 if the answer is “find 
it very difficult to manage on 
current income”. 
 
Entrepreneurial skills and knowledge are included as a control variable since these can 
influence alertness and consciousness regarding the discovery of opportunities (Davidsson 
and Honig, 2003), which may positively influence nascent entrepreneurship. Risk-taking 
attitude and an optimistic view of the future are included as two important psychological 
traits which can cause people to view new information in the form of opportunities rather 
than risks (Sarasvathy et al., 1998). This can subsequently influence the decision to engage 
into nascent entrepreneurship. We also include entrepreneurial networks as a control varia-
ble (a dummy variable coded 1 when respondents personally know someone who started 
their own business in the past 2 years; only available in GEM), since such networks may 
serve as role models or help to assemble the relevant resources needed for entering entre-
preneurship (Bosma et al., 2012) as well as a variable on how entrepreneurs are perceived 
(dummy variable labeled ‘perception of entrepreneurs’, coded 1 for those agreeing with the 
statement that “entrepreneurs only think about their own wallet”, only available in Euroba-
rometer), since this may affect whether entrepreneurship is viewed as a desirable career 
choice and hence may impact decisions to become a nascent entrepreneur. Besides, a num-
ber of other variables including gender (a dummy variable coded 1 for males) age (in 
number of years), age-square, and (perception of) household income (see Table 2) are 
added to the regression models as further control variables. The selection of these addi-
tional control variables is derived from prior literature on the determinants of entrepreneur-
ship (e.g., Davidsson and Honig, 2003). We also include country dummies in order to ac-
count for structural country differences in the propensity for nascent entrepreneurship. 
Moreover, these dummies help control for differences in sampling frames among countries. 
Current occupational status, i.e., unemployment (coded 1) versus paid employment (coded 
0) is also included in our first model variant (as explained in the following section).  
2.3.3 Method 
Given the binary nature of the dependent variable, we use logistic regression models to test 
our hypotheses. The first model includes the full sample of unemployed and paid-
employed individuals. In this model, we investigate whether labor market status (i.e. being 
unemployed versus being paid-employed) is associated with being a nascent entrepreneur 
as has been put forward in prior studies (Evans and Leighton, 1990; Carrasco, 1999). If 
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this is the case it provides a further rationale for distinguishing the unemployed from the 
paid employed as we do in our study. The second model focuses exclusively on unem-
ployed individuals and investigates whether human capital investment factors are associat-
ed with the entrepreneurial decisions of the unemployed. This model is used to test hy-
potheses 1A and 2A. In the third model, we conduct the same exercise while focusing only 
on the group of paid-employees. The third model is developed to compare the results for 
the unemployed with those for the paid-employed to test hypotheses 1B, 2B, and 2C.  
2.4 Results 
2.4.1 Results using GEM data 
Tables 3-5 show the descriptive statistics and correlation coefficients between the depend-
ent and independent variables of the model for the full GEM sample, the unemployed and 
the paid-employed, respectively. Correlations between independent variables are generally 
low, except for the medium and high education dummies which are correlated by construc-
tion. The highest variance inflation factor (VIF) value related to our regressions (including 
control variables) is as low as 2.17 though, effectively ruling out problems of multicolline-
arity (the lower bound above which multicollinearity may be present is usually taken to be 
five). 
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able 5: D
escriptive statistics and correlations for the paid-em
ployed (G
E
M
 data) 
 
N
o of 
O
bservations 
M
ean 
SD
 
1 
2 
3 
4 
5 
1. N
ascent entrepreneurship 
41,001 
0.036 
0.185 
 
 
 
 
 
2. M
edium
 level of education 
41,001 
0.309 
0.462 
0.002 
 
 
 
 
3. H
igh level of education 
41,001 
0.487 
0.487 
0.027*** 
-0.653*** 
 
 
 
4. E
ntrepreneurial experience 
40,974 
0.029 
0.167 
0.086*** 
0.006 
-0.003 
 
 
5. E
ntrepreneurial skills 
41,001 
0.517 
0.500 
0.136*** 
-0.038*** 
0.088*** 
0.110*** 
 
6. Fear of failure 
41,001 
0.419 
0.493 
-0.070*** 
-0.020*** 
-0.019*** 
-0.025*** 
-0.120*** 
*** denotes significance at 1%
; ** denotes significance at 5%
; * denotes significance at 10%
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Table 6 shows the results of the logistic regression using GEM data. At the top of the 
table, we report the predicted probabilities of being a nascent entrepreneur. The predicted 
probabilities slightly differ from the prevalence rates reported in Tables 3 to 5 (descriptive 
statistics) due to missing observations for some control variables in the regression anal-
yses. Each model has three columns. The first column demonstrates the absolute marginal 
effects that have also been adopted by prior entrepreneurship studies (e.g., Caliendo et al., 
2009; Millán et al., 2013). Absolute marginal effects show how much the predicted proba-
bility (or P(Y=1)) changes if the independent variable changes with one unit (for dummy 
variables: from 0 to 1), holding all other variables constant at their means. The second and 
the third columns show coefficients and t-statistics, respectively.  
As we expected, there is a significant positive relationship between being unemployed 
and the likelihood to engage in nascent entrepreneurship (model I of Table 6). Since the job 
status variable is a dummy, the interpretation of the marginal effect is rather straightfor-
ward. When someone is unemployed, a marginal effect of 2.1%-point is reported. This 
means that the predicted probability of nascent entrepreneurship increases from 4.1% to 
6.2% when the person is unemployed compared to being paid-employed. Furthermore, 
model I shows a significant positive relationship between the human capital investment 
factors (i.e., formal education and prior entrepreneurship experience) and the probability of 
being a nascent entrepreneur for the full sample. The control variables are either non-
significant or are significant with the expected sign. 
Before we go on discussing the results for models II and III, i.e., the models we  use to 
test our hypotheses, it is important to mention that a likelihood-ratio Chow test testing the 
null hypothesis that the model coefficients are similar between the unemployed and paid-
employed subsamples, was strongly rejected (at 0.0001 significance level). Hence, it is 
clearly relevant to estimate the model separately for unemployed and paid employed indi-
viduals.  However, this result does not imply that each individual variable has a different 
effect for the two subsamples. 
Model II focuses on whether and to what extent the human capital investments of the 
unemployed may be associated with their entrepreneurial decisions. Regarding formal 
education, our results show that a high level of education has a significant positive associa-
tion with becoming a nascent entrepreneur, providing support for hypothesis 1A. Compar-
ing Model II and Model III, we find that the marginal effect for the unemployed (2.7%-
point) is more than twice as high as that for the paid-employed (1.2%-point), where both 
effects are significantly different from zero at the 1% level.  However, a comparison of 
coefficients and t-values shows that the 95%-confidence intervals overlap, i.e., that this 
difference in marginal effects is not statistically significant.  Hence, hypothesis 1B is not 
formally supported.  
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We find that prior entrepreneurship experience, for the unemployed, has no significant 
relationship with nascent entrepreneurship (model II of Table 6). This finding does not 
support hypothesis 2A. As we saw in the theory section, there are different theoretical 
arguments supporting positive and negative associations. Apparently, in practice these 
arguments cancel each other out.  From Model III, we can observe that for the paid-
employed, prior entrepreneurship experience has a positive relationship with nascent en-
trepreneurship which is significant at the 1% level. Hence, hypothesis 2B is supported by 
this finding; thereby rejecting hypothesis 2C.  This, in turn, suggests, that the direct pull 
effect explanation, stating that unemployed individuals with prior entrepreneurship experi-
ence may be discouraged to try entrepreneurship again, possibly due to a lower self-esteem 
and confidence associated with the state of unemployment, is more influential in practice 
than the indirect pull effect and the peer group comparison push effect explanations, both 
of which predicted a weaker effect for the paid employed, i.e., a stronger effect for the 
unemployed (hypothesis 2C). 
2.4.2 Results using Flash Eurobarometer data 
Tables 7-9 show descriptive statistics and correlations between the dependent and inde-
pendent variables using the Flash Eurobarometer data for the full, unemployed and paid-
employed samples, respectively. Again, there are no high correlations between the inde-
pendent variables, effectively ruling out the possibility of multicollinearity (highest VIF 
value, including control variables, 1.73). 
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T
able 7: D
escriptive statistics and correlations for the full sam
ple (F
lash E
urobarom
eter data) 
 
No of O
bservations 
M
ean 
SD
 
1 
2 
3 
1. N
ascent entrepreneurship 
6,547 
0.057 
0.231 
 
 
 
2. Job status (unem
ployed =
1) 
6,547 
0.103 
0.304 
0.066*** 
 
 
3. Level of education  
6,547 
20.98 
5.460 
0.032*** 
-0.088*** 
 
4. School helped to have 
entrepreneurial skills 
6,547 
0.419 
0.494 
0.0501*** 
0.007 
0.122*** 
*** denotes significance at 1%
; ** denotes significance at 5%
; * denotes significance at 10%
. 
 T
able 8: D
escriptive statistics and correlations for the unem
ployed sam
ple (Flash E
urobarom
eter data) 
 
No of O
bservations 
M
ean 
SD
 
1 
2 
1. N
ascent entrepreneurship 
676 
0.102 
0.303 
 
 
2. Level of education  
676 
19.560 
5.100 
0.046 
 
3. School helped to have 
entrepreneurial skills  
676 
0.429 
0.495 
0.063 
0.070* 
*** denotes significance at 1%
; ** denotes significance at 5%
; * denotes significance at 10%
. 
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Table 10 shows the results of the logistic regression for the Flash Eurobarometer sam-
ple. The first model shows similar regression results as the GEM results in the sense that 
the unemployed are more likely to become nascent entrepreneurs than the paid-employed. 
Here, the average absolute marginal effect demonstrates that the unemployed on average 
are 3.1%-point more likely to be nascent entrepreneurs compared to the paid-employed. 
Additionally, formal education is positively associated with the probability of becoming a 
nascent entrepreneur. The control variables are either non-significant or are significant 
with the expected sign. 
Again, the likelihood-ratio Chow test indicates that, considering the full model, the re-
sults for the unemployed (Model II) and paid employed (Model III) samples are signifi-
cantly different, warranting separate estimation. Model II examines the relationship be-
tween the human capital investments of the unemployed and their propensity to be a nas-
cent entrepreneur. Years of education shows a significant positive relationship with nascent 
entrepreneurship among the unemployed, where each additional year of education is asso-
ciated with an increase in the probability of nascent entrepreneurship of 0.42%-point. This 
finding thus supports hypothesis 1A. Model III shows the results of the regression for the 
sample of paid-employed individuals. Comparing the marginal effects of an additional year 
of education, we see that it is much higher for the unemployed (0.42%-point) than for the 
paid-employed (0.12%-point). However, similar to the GEM results (Table 6), the differ-
ence is not statistically significant so that hypothesis 1B is not formally supported. 
2.4.3 Combining the results from the two datasets 
We have now tested our hypotheses using two separate datasets. When combining our 
results for the two datasets, what can we conclude overall regarding our hypotheses? First, 
regarding the relation between formal education and nascent entrepreneurship among the 
unemployed, both when using the GEM indicator (high education dummy) and when using 
the Flash Eurobarometer indicator (age of finishing full-time education), significant and 
positive relations were found among the unemployed. Hence, it is safe to conclude that our 
empirical analysis supports hypothesis 1A.  
Second, regarding hypothesis 1B, stating that this relation is stronger for the unem-
ployed compared to the paid employed, in both cases we found that our estimated marginal 
effect was considerably stronger for the unemployed, i.e., consistent with the direction of 
our hypothesis, but that the difference in marginal effects was not statistically significant. 
Hence, we cannot exclude that the effect of formal education on nascent entrepreneurship 
is similar for the unemployed and the paid employed. However, since we find this pattern 
for both datasets, where, using GEM data, the estimated marginal effect among the unem-
ployed is more than twice as high as that for the paid employed, and using Flash Euroba-
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rometer data, even more than three times as high, we take these outcomes as support, albeit 
somewhat weak support, for our hypothesis 1B. 
Third, regarding the relation between prior entrepreneurship experience and nascent 
entrepreneurship, a measure for prior experience was unfortunately only available for one 
dataset, viz. GEM.  Hence, regarding prior experience, our conclusions are the same here 
as discussed before (Section 4.1): we found no significant relation among the unemployed, 
i.e., hypothesis 2A is not supported, whereas we did find a significant positive effect 
among the paid employed, supporting hypothesis 2B (but not 2C). 
To conclude this results section, we report on a robustness check. In particular, it 
might be the case that results are dependent on the stage of economic development 
(Wennekers et al. 2005). To test whether this makes a difference, we included only devel-
oped countries (i.e., Greece, the Netherlands, Belgium, France, Spain, Hungary, Italy, 
Switzerland, the UK, Denmark, Norway, Germany, Iceland, Finland, Slovenia, the US, and 
Japan) in the sample and, for both datasets, the results are similar to our findings using all 
countries. Detailed results of this robustness check are available upon request from the 
authors. 
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T
able 10: R
esults of logistic regression (Flash E
urobarom
eter, D
ependent variable: nascent entrepreneurship) 
M
odels 
M
odel I (full sam
ple) 
M
odel II (the unem
ployed) 
M
odel III (the paid-em
ployed) 
Predicted probabilities (sam
ple m
eans) 
0.057 
0.109 
0.051 
Variables 
M
arginal 
effects  
Coefficients 
t-
statistics  
M
arginal 
effects  
Coefficients 
t-
statistics 
M
arginal 
effects  
Coefficients 
t-
statistics 
Job status (i.e., unem
ployed versus 
paid-em
ployed) 
0.031 
0.62*** 
3.86 
 
 
 
 
 
 
H
um
an capital investm
ent factors 
Level of education (age finished full 
tim
e education) 
  
0.0014 
  
0.032*** 
  
2.96 
  
0.0042 
  
0.052* 
  
1.78 
  
0.0012 
  
0.027** 
  
2.29 
Control variables 
G
ender (m
ale=
1) 
 
0.019 
 
0.38*** 
 
3.31 
 
0.083 
 
1.06*** 
 
3.52 
 
0.013 
 
0.29** 
 
2.21 
Age 
-0.0014 
-0.032 
-1.06 
0.0062 
0.081 
1.14 
-0.0029 
-0.061** 
-2.09 
Age-square 
0.0000012 
-0.000017 
-0.08 
0.000016 
-0.0013 
-1.45 
0.000016 
0.00036 
0.95 
Perception of household incom
e  
0.0071 
0.012 
0.25 
0.019 
0.25 
1.33 
-0.0036 
-0.079 
-0.87 
M
y school gave m
e start up skills and 
know-how 
0.0062 
0.18 
0.98 
0.016 
0.19 
0.60 
0.0063 
0.18 
0.96 
M
y school helped m
e develop an 
entrepreneurial attitude 
0.0014 
0.091 
0.16 
-0.0011 
-0.041 
-0.06 
0.0014 
0.12 
0.14 
M
y school m
ade m
e interested to 
becom
e an entrepreneur  
0.022 
0.52*** 
3.34 
0.050 
0.081* 
1.84 
0.019 
0.50*** 
2.91 
Risk taking attitude 
0.025 
0.52*** 
3.68 
-0.038 
-0.49 
-1.34 
0.034 
0.74*** 
4.63 
O
ptim
istic attitude towards future 
0.018 
0.37** 
2.17 
0.086 
1.09** 
2.44 
0.010 
0.22 
1.16 
Perception of entrepreneurs 
-0.020 
-0.42*** 
-3.40 
-0.038 
-0.50 
-1.54 
-0.017 
-0.37*** 
-2.81 
Constant 
 
-5.18*** 
-5.22 
 
-4.53*** 
-3.17 
 
-4.01*** 
-3.82 
[Country dum
m
ies added to the m
odel]  
 
Y
es 
 
 
Y
es 
 
 
Y
es 
 
Sam
ple size 
 
6,547 
 
 
630 
 
 
5,924 
 
W
ald χ² 
 
379.36 
 
 
106.38 
 
 
296.96 
 
(Pseudo) R Square 
 
0.14 
 
 
0.23 
 
 
0.13 
 
*** denotes significance at 1%
; ** denotes significance at 5%
; * denotes significance at 10%
. 
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2.5 Discussion and conclusion 
As Sarasvathy (2004) suggests, studying specific subgroups of entrepreneurs could be 
more informative than classifying individuals as entrepreneurs or non-entrepreneurs. The 
results of this chapter indicate that distinguishing between individuals with different labor 
market statuses is vital to understanding determinants of engagement into nascent entre-
preneurship. In line with previous studies, we find that the unemployed are more likely to 
opt for nascent entrepreneurship than the paid-employed. However, not much is known 
about characteristics, and in particular human capital investment factors, of those unem-
ployed who choose to engage in nascent entrepreneurship. The contribution of chapter two 
of this dissertation is threefold. Firstly, using three different causation paths (i.e., a direct 
pull effect of entrepreneurship, an indirect pull effect of potential future employment on 
nascent entrepreneurship and a peer group comparison push effect), we theoretically derive 
hypotheses as to how the impact of two human capital investment factors (i.e., formal 
education and prior entrepreneurship experience) on the probability of being engaged in 
nascent entrepreneurship, may differ between the unemployed and the paid employed. 
Secondly, we conduct separate empirical analysis to investigate the relationship between 
these two human capital investment factors on the decision to enter nascent entrepreneur-
ship for both the unemployed and the paid employed.  We also conduct comparative analy-
sis of these results for these two groups. Thirdly, we use two different data sets (GEM and 
Flash Eurobarometer) to corroborate our results (at least for formal education; prior entre-
preneurship experience is only available in one of the two datasets). 
We theorized for a positive relationship between formal education and nascent entre-
preneurship among the unemployed due to: (1) a high (expected) net increase in utility 
resulting from entrepreneurship due to a higher ability to find and exploit profit opportuni-
ties in combination with relatively low opportunity costs (the direct pull effect of entrepre-
neurship), (2) a greater desire among educated unemployed (relative to uneducated unem-
ployed) to signal the value of their skills to future employers through entrepreneurship (the 
indirect pull effect of potential future employment on nascent entrepreneurship), and (3) a 
greater pressure among educated unemployed to match the career success of their educated 
peers (the peer group comparison push effect). For both datasets we find that formal educa-
tion is indeed positively related to nascent entrepreneurship among the unemployed. We 
also hypothesized that the relationship between formal education and nascent entrepre-
neurship would be stronger for the unemployed compared to the paid employed. Although 
we did indeed find that marginal effects were considerably stronger for the unemployed, 
the difference with the paid employed sample was not significant. Nevertheless, since we 
found this same pattern in both datasets, we took it as weak support that the relation might 
be stronger for the unemployed. 
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Regarding the relationship between prior entrepreneurship experience and nascent en-
trepreneurship, our theorizing led to more mixed predictions, both in terms of the sign of 
this relationship for the unemployed, and in terms of its relative strength for the paid em-
ployed compared to the unemployed. Our empirical analysis provided no evidence for a 
relationship between prior experience and the propensity for the unemployed to engage in 
nascent entrepreneurship.  However, we did find evidence for a significant and positive 
relationship for the paid employed. These findings are in line with the argument that the 
paid-employed are more likely to view their entrepreneurship experience as a positive 
experience. This may be due to their current occupational conditions where they have a job 
and an income. This positive attitude can stimulate them to learn from their past experience 
(e.g., by collecting feedback) and not make the same mistakes again (Ucbasaran et al., 
2010). In contrast, the unemployed may suffer from lower levels of self-esteem and confi-
dence (Goldsmith et al., 1996; Theodossiou, 1998), possibly discouraging them to engage 
in nascent entrepreneurship, even if they have positive prior experiences. 
As mentioned, for both our datasets we found a positive association between formal 
education and nascent entrepreneurship for the unemployed, with higher estimated margin-
al effects compared to the paid employed samples. Although this difference was not statis-
tically significant, what is clear from our findings is that the importance of formal educa-
tion for engagement in nascent entrepreneurship is at least as high among the unemployed 
as compared to the paid employed. Based on these findings, we argue that concerns about a 
lack of required skills to start and run a viable business by the unemployed are overstated. 
In fact, our study reveals that a more capable sub-group of unemployed individuals selects 
into nascent entrepreneurship. Nevertheless, we recognize that this does not necessarily 
imply that higher educated nascent entrepreneurs who were formerly unemployed are also 
more likely to succeed in actually starting a business or in achieving high firm perfor-
mance once the firm is up and running (i.e., entrepreneurship metrics 2 and 3 identified in 
the Introduction). Hence, the question of whether the government should stimulate the 
unemployed to become self-employed remains open. Clearly, if entrepreneurship-
stimulation programs are to be implemented, incentives for program participants must be 
such that adverse selection (i.e., the selection of the unemployed with low entrepreneurial 
ability) into entrepreneurship is avoided (Van Stel and Storey, 2004). 
To test the robustness of our results, we estimated our models using two datasets. We 
believe this is a strength of our chapter, especially in a research culture that does not suffi-
ciently emphasize replicability (Evanschitzky et al., 2007; Hubbard et al., 1998). Recent 
debates on the importance of replicability of results in the field of entrepreneurship (e.g., 
Honig and Samuelsson, 2014; Davidsson, 2015) have shown that more scholarly attention 
should be devoted to this matter. In our study, the robust results for formal education across 
the two datasets enabled us to more firmly draw conclusions. 
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One of the limitations of this study is our cross-sectional set-up, which makes that the 
statistical relations between the variables presented in this chapter should be regarded as 
associations rather than as causal relations. In addition, we cannot exclude that our results 
are to some extent driven by how nascent activity is identified in our datasets, i.e., as one 
snapshot in time. Higher educated people may need more time to establish their business 
because they aim at larger firms (Cassar, 2006). Thus, assuming that among the group of 
nascent entrepreneurs, the higher educated spend more time in nascent entrepreneurship 
than the lower educated, the chances that the GEM and Eurobarometer surveys capture 
highly educated nascents might be higher than for lower educated nascents. Data on the 
duration of nascent activity would be needed to overcome this limitation (Yang and Al-
drich, 2012). 
Several directions for future research are suggested. For instance, our data do not al-
low us to identify which of the three causation paths derived in our theory section actually 
drive our empirical results regarding formal education. Future research may look into this. 
Also, future studies could seek to include information on the type of entrepreneurship 
experience (e.g., success or failure) to shed further light on the influence of prior experi-
ence on engagement into nascent entrepreneurship. Another direction for future studies 
could be to investigate, among the unemployed, the influence of regional or country-level 
variables (e.g., unemployment legislation, hiring and firing costs) on the likelihood to opt 
for nascent entrepreneurship. For instance, higher hiring and firing costs could positively 
relate to the self-employment decisions of the unemployed, as high labor market rigidity 
will make it more difficult to find a paid job. Furthermore, new studies can investigate 
other important individual characteristics of the unemployed and paid-employed sub-
groups, such as industry experience, the locus of control and the need for success. Finally, 
it could be interesting to investigate, within the group of unemployed individuals, whether 
the relationship between human capital investments and nascent entrepreneurship is de-
pendent on the duration of unemployment. 
 
  
 Chapter 3
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Abstract 
Although often treated as one group, necessity-based entrepreneurs are heterogeneous in 
terms of their backgrounds, ambitions and performance. For instance, some of them intro-
duce new products or services to the market while others do not. To gain more insights into 
this heterogeneity, this chapter investigates the drivers of innovation among necessity en-
trepreneurs taking a human capital perspective. We apply various two stage probit models 
correcting for potential selection biases (in particular for entry into entrepreneurship) using 
individual-level data for over 80 countries from the Global Entrepreneurship Monitor 
(GEM) from 2002 to 2011. We find that necessity entrepreneurs with high levels of formal 
education are more likely to be involved in product and process innovations. Furthermore, 
our results suggest that prior entrepreneurship experience is not or at best weakly related to 
innovation whereas perception of entrepreneurial skills is positively related to (product) 
innovation.    
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3.1 Introduction 
Entrepreneurs are assumed to be the source of innovation and creativity by many scholars 
and policy-makers. Audretsch and Thurik (2001) argued that entry stimulates existing 
companies and (other) entrants to innovate, mainly as a result of increased competition. 
Thus, entry often means more competition over customers. Existing companies, in order to 
keep up with rivals, either provide new products to the market or provide current products 
through different channels (Drucker, 1985, p. 50). Although entrepreneurs may stimulate 
competition and innovation in the market, they are not equally engaged in innovation. 
Recent empirical findings suggest that some entrepreneurs demonstrate a higher propensity 
to engage in innovation than other entrepreneurs (Poschke, 2013; Anokhin and Schulze, 
2009; Block et al., 2015). According to these studies, start-up conditions (e.g., the reasons 
an entrepreneur has to start a business) are one of the main determinants of engagement in 
innovative activities. This is mainly because such conditions can influence the future tra-
jectory of the firm for a long period of time (Baron and Ensley, 2006).  
Triggered by empirical observations such as the Global Entrepreneurship Monitor 
(GEM) study, a number of researchers have pointed to two differing groups of entrepre-
neurs with dissimilar start-up conditions and potentially diverging macro-economic im-
pacts i.e., opportunity versus necessity based entrepreneurs (Schjoedt and Shaver, 2007; 
Acs et al., 2005; McMullen et al., 2008). The first group corresponds with the view that 
entrepreneurs create their venture based on discovering and exploiting an opportunity, and 
the second group of entrepreneurs are those who have been pushed by unpleasant condi-
tions to start their own business (e.g., by a  lack of alternative career options). Prior studies 
find that the reasons entrepreneurs had to start a business (i.e., necessity-based versus op-
portunity-based reasons) influence their strategic decisions such as their competitive and 
marketing strategies (Block et al., 2015; Baptista et al., 2014).    
Although the distinction between necessity and opportunity entrepreneurs helped to 
better understand the diverging impact of start-up conditions on post-entry strategic deci-
sions and performance of entrepreneurs, one often mentioned critique is that the opportuni-
ty-necessity distinction is too crude and does not do justice to the diversity in both groups’ 
members (Williams and Williams, 2011; Block and Wagner, 2007). Prior studies assume 
that there is a correlation between start-up conditions, human capital and resource endow-
ments (Block et al., 2015; Hessels et al., 2008). While this assumption may be partly true, 
it does not point to the heterogeneity existing within the sub-groups of necessity (or oppor-
tunity) entrepreneurs. Individuals with diverse background (e.g., high or low levels of 
education) may lose their job and start a business out of necessity. Such diverse back-
grounds can differently influence individuals’ entrepreneurial behavior and decisions.  
Thus, besides inter-group differences between necessity and opportunity entrepre-
neurs, there may be intra-group dissimilarities that may also play an important role for 
 60 HUMAN CAPITAL AS A DRIVER OF INNOVATION AMONG NECESSITY-BASED ENTREPRENEURS 
 
strategic decisions of entrepreneurs. We argue that studying sub-groups of necessity (or 
opportunity) entrepreneurs with heterogeneity in terms of individual characteristics (e.g., 
human capital) can explain a considerable amount of entrepreneurs’ behavior and deci-
sions. Engagement in innovation is an important early-stage entrepreneurial decision that is 
influenced by individual characteristics of the entrepreneur, next to his/her startup condi-
tions. Individual characteristics, such as human capital factors, can influence the creativity, 
critical thinking ability and propensity of finding and realizing a novel idea by the entre-
preneur.  
We build our arguments mainly on human capital theory to investigate the determi-
nants of innovation among necessity entrepreneurs. Human capital theory implies that 
investments in human capital would enable someone to produce economic value in the 
future (Becker, 1993; Schultz, 1959). Entrepreneurship studies (Baptista et al., 2014; Da-
vidsson and Honig, 2003) have found that higher amounts of human capital help individu-
als to find and exploit more novel business opportunities. Some recent findings indicate 
that human capital may be important for the productivity of necessity entrepreneurs. Block 
and Sandner (2009) for example, found that opportunity entrepreneurs stay longer in self-
employment than necessity entrepreneurs, mainly due to higher levels of education. They 
suggest that if necessity entrepreneurs are provided with higher levels of human capital 
(i.e., education), they will be better prepared for self-employment and will eventually sur-
vive longer.  
This chapter aims at investigating the conditions in which necessity entrepreneurs in-
novate in terms of product and process innovations. Hence, focusing on the role of human 
capital investment, which is among the most important influencers of entrepreneurial deci-
sions (Davidsson and Honig, 2003), we try to understand to what extent and in what ways 
necessity entrepreneurs may decide to devote time and efforts to innovation.  
Throughout the chapter, among different possible definitions of entrepreneurship, we 
perceive entrepreneurship as business creation or new organizational development in line 
with Gartner (1985). The outline of the chapter is as follows: first, we develop a number of 
hypotheses based on prior literature. Subsequently, the data and methodology to test the 
hypotheses are discussed. Since we suspect that there may be a self-selection bias (mainly 
because those who select into entrepreneurship might have higher levels of human capital 
than those who do not select into entrepreneurship), we adopt Heckman bi-probit models 
to correct for such a bias. After describing and discussing the regression results, we present 
main conclusions and highlight some (policy) implications. 
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3.2 Theory and hypotheses 
3.2.1 Necessity entrepreneurs and innovation 
Prior studies investigate determinants of innovative entrepreneurship using environmental 
and individual perspectives. Considering the environmental determinants, a number of 
scholars refer to the knowledge spillover theory of entrepreneurship and argue that entre-
preneurs exploit innovative opportunities using new knowledge that was created, but not 
exploited, by incumbent firms (Acs et al., 2009; Agarwal et al., 2007; Ghio et al., 2015). 
According to these scholars, entrepreneurs convert new and unexploited knowledge into 
what Arrow (1962) calls economic knowledge (Acs et al., 2008). Scholars who focus on 
individual determinants of innovative start-ups have used the product and process innova-
tion dichotomy to understand what types of innovative activities could be undertaken (Ad-
ner and Levinthal, 2001; Romero and Martinez-Roman, 2012; Dakhli and De Clercq, 
2004). When innovation is oriented toward introducing a new product (or service) to cus-
tomers, it is labeled as product innovation and when it is oriented toward introducing new 
procedures or technologies to create value, it is considered as process innovation (Utter-
back, 1978; Adner and Levinthal, 2001). Because product and process innovations differ in 
terms of nature and requirements, we believe that this distinction provides us with a clearer 
picture of how start-up companies innovate. 
While several studies have investigated the propensity of small and young firms to in-
novate versus that of large firms (Acs and Audretsch, 1987; Acemoglu et al., 2014), the 
propensity to innovate of sub-groups of entrepreneurs with different start-up conditions has 
received far less attention so far. Koellinger (2008), as an exception, using GEM data for 
2002-2004, found that individuals who were formerly unemployed, are more likely to start 
innovative than (purely) imitative ventures. He argues that individuals in loss are usually 
more inclined to take risks to get back to their reference point. Their inclination to innova-
tion can be attributed to their extra effort to get back to their income reference point. Thus, 
necessity entrepreneurs are mainly under survival pressure and hence may, at least to some 
extent, tend to engage in innovative activities.  
However, other studies, arguing that start-up conditions can influence the preparation 
of the entrepreneur for the new venture, found quite different results (Block et al., 2015, 
Aldrich and Martinez, 2015). Necessity entrepreneurs have lower access to resources im-
portant for creating a new venture and they must make do with whatever resources they 
can access (Aldrich and Martinez, 2015). Thus, necessity entrepreneurs as compared to 
non-necessity entrepreneurs are less ready, in terms of prior human and social capital in-
vestments, to start a business (Block and Wagner, 2010). Necessity entrepreneurs are also 
less prepared to start a new venture compared to non-necessity entrepreneurs in terms of 
gathering resources for starting a new venture. The main reason for this is that necessity 
entrepreneurs experience substantial time pressure to find income sources (Block and 
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Wagner, 2007). So a rational choice for necessity entrepreneurs is to imitate some other 
firms in the industry. This is mainly because learning is a slow process while information 
search is costly and time consuming (Aldrich and Martinez, 2015).  
As mentioned earlier, the distinction between product and process innovation is useful 
to understand how start-ups and small firms can be involved in innovative activities. Ne-
cessity entrepreneurs may not be able to find novel business opportunities and even if they 
do, we suspect that identified opportunities are not the main stimulators for them to start a 
business. In fact, for necessity entrepreneurs, who are pushed into entrepreneurship due to 
a lack of income sources, being novel and innovative has possibly a lower priority com-
pared to having a reliable source of income and to making the new business survive. This 
may discourage necessity entrepreneurs from engagement in product innovation since 
innovation is a risky path with possible unknown, or even undesirable, outcomes. In addi-
tion, and because of lower investments in human capital (Block and Sandner, 2009) and of 
being less prepared for entrepreneurship (Block and Wagner, 2010), necessity entrepre-
neurs may be less cognitively “open” than other entrepreneurs to novel business opportuni-
ties in the market.  
Regarding process innovation, we suspect that necessity entrepreneurs are less likely 
to access information regarding new technologies or procedures. This is partly because 
necessity entrepreneurs have, on average, made lower investments in human capital com-
pared to other entrepreneurs (Baptista et al., 2014). In addition, necessity entrepreneurs 
may have limited access to start-up capital (Van Stel et al., 2007). Such a financial con-
straint can make the adoption of new technologies even more difficult for necessity entre-
preneurs. New technologies and procedures could be expensive and necessity entrepre-
neurs may not be able to afford these because of limited access to financial resources.    
In spite of being pushed into entrepreneurship, necessity entrepreneurs may still be 
prone to innovation if they benefit from the right set of skills and knowledge. In the fol-
lowing sub-sections, we investigate the role of general and entrepreneurship-specific hu-
man capital factors to understand how these factors can influence necessity entrepreneurs’ 
engagement in innovation.5 
3.2.2 Human capital factors and innovativeness of necessity entrepreneurs 
Becker (1993, p. 246) argues, based on evidence from American college and high school 
graduates, that college graduates seem to be more “able” than high-school graduates even 
after controlling for the effect of college education. According to Davidsson and Honig 
(2003), having the requisite human capital  -defined as the stock of knowledge, capabili-
                                                        
5 We recognize that many (but not all) arguments provided in the discussion below apply to opportunity entrepre-
neurs as well. 
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ties, social and personality traits, embodied in the ability to carry out labor so as to produce 
economic value-  such as relevant skills and training, is crucial for opportunity identifica-
tion and exploitation. Audretsch et al. (2006) argue in the context of small and young firms 
that a firm’s capability to exploit knowledge relies mainly on entrepreneurs’ and managers’ 
human capital. Hence, the role of human capital for finding new opportunities and for 
innovation has been recognized in the entrepreneurship literature.  
We argued earlier that human capital theory can provide useful insights into under-
standing the possible heterogeneity among necessity entrepreneurs in terms of their inno-
vative performance. In the following sub-sections, we argue how some of the most im-
portant human capital factors (i.e., formal education, prior entrepreneurship experience and 
entrepreneurial skills) can influence the innovative performance of necessity entrepreneurs.  
Formal education 
Prior studies do not look into the role of formal education for the innovative propensity of 
entrepreneurs who are pushed into entrepreneurship. However, there has been some evi-
dence in the literature that formal education can increase necessity entrepreneurs’ likeli-
hood to innovate. First, higher levels of educational attainment would lead to the develop-
ment of sets of skills that are useful across a wide range of occupational alternatives and 
show a significant positive relation with entrepreneurs’ venture growth (Gimeno et al., 
1997). Honig (1996) found that having a higher level of education associates positively 
with higher profitability among Jamaican entrepreneurs and specifically attending college 
or university made the biggest difference for this. Second, higher levels of formal educa-
tion (e.g., engineering, marketing) can increase the knowledge and abilities of entrepre-
neurs (Davidsson and Honig, 2003).  There are some critiques, however, on the positive 
relationship between education and entrepreneurs’ propensity to innovate. It has been ar-
gued that the skill sets that are critical to the success of entrepreneurs may not be the same 
as those qualifications which are taught in formal education (Casson, 2003). In fact, it can 
be doubted whether formal education can be used as a proxy for entrepreneurial ability 
(Parker, 2009, p. 117) as it can, for example, make it difficult for individuals to see oppor-
tunities outside their domain of expertise. In addition, one may argue that formal education 
is very broad and does not provide cutting-edge industry specific knowledge which might 
be necessary for innovative entrepreneurship.  
In spite of these arguments, we argue that a high level of education provides individu-
als with the capacity to absorb knowledge and facilitates awareness of the possibility to 
bring novel commercial ideas to the market. Moreover, in some fields such as technical 
(i.e., engineering) or pharmaceutical fields there is a close link between academic educa-
tion and knowledge of or insights into designing new products (Parker, 2009). Thus, we 
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suspect that higher levels of education are in fact vital for necessity entrepreneurs in order 
to come up with new ideas.   
Furthermore, a high level of education equips individuals with explicit and tacit 
knowledge (e.g., a better command of foreign languages, specialization in a technical field) 
required to absorb new industrial and technological trends (Unger et al., 2011). Additional-
ly, a high level of formal education enhances the analytical skills of individuals to choose a 
suitable production technology from several available technologies. Thus, we believe that 
formal education can be helpful for entrepreneurs in order to adopt new production pro-
cesses or technologies. 
Therefore we propose the following hypotheses: 
Hypothesis 1a: Necessity-based entrepreneurs who have attained higher levels of for-
mal education are more likely to conduct product innovation than necessity-based entre-
preneurs who have attained lower levels of formal education. 
Hypothesis 1b: Necessity-based entrepreneurs who have attained higher levels of for-
mal education are more likely to conduct process innovation than necessity-based entre-
preneurs who have attained lower levels of formal education.  
Prior start-up experience 
Prior entrepreneurship experience is an important channel to gain entrepreneurship-specific 
human capital. Although same industry experience has been investigated as a determinant 
of self-employment in several studies (Cassar, 2014; Martin et al., 2013), prior entrepre-
neurship experience has received hardly any attention as a possible determinant of innova-
tion (Koellinger, 2008; Cassar, 2014; Ucbasaran et al., 2011). Prior entrepreneurship expe-
rience indicates whether and to what extent individuals have invested time and resources in 
setting up and running businesses in the past. Prior entrepreneurship experience may indi-
cate that a person fits better in with the entrepreneurial environment than with traditional 
employment (Markman and Baron, 2003; Koellinger et al., 2015; Zhao et al., 2010). We 
argue that such experience is likely to bring alertness towards business opportunities as 
well as to help necessity entrepreneurs to assess opportunities more meticulously (i.e., 
based on what they learned from previous start-up experiences) (Davidsson and Honig, 
2003). Gruber et al. (2012) in a recent study of German technology-based start-ups found 
that entrepreneurial experience has a positive and significant effect on entrepreneurs’ op-
portunity recognition in the market. Moreover, empirical findings of Bates (1995) show 
that entrepreneurial experience can help the self-employed to have precise estimations of 
their abilities, which can help them to know which opportunities may be exploitable and 
which ones may lead to failure. 
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Finally, prior start-up experience helps individuals to develop marketing, managerial, 
planning and problem solving skills which, in turn, lead them to become “jack-of-all-
trades” (Lazear, 2005). Furthermore, individuals with prior start-up experience may be 
better able to exploit novel ideas and commercialize new products. Entrepreneurs with 
prior experience of setting up a new business may have the tacit as well as explicit 
knowledge of characteristics of available production technologies (e.g. their price and 
quality) if they start their new business in the same sector. This knowledge can help them 
to better assess new available production technologies and machineries in order to utilize 
them. 
Therefore we propose: 
Hypothesis 2a: Necessity-based entrepreneurs who have prior start-up experience are 
more likely to conduct product innovation than necessity-based entrepreneurs who do not 
have such experience. 
Hypothesis 2b: Necessity-based entrepreneurs who have prior start-up experience are 
more likely to conduct process innovation than necessity-based entrepreneurs who do not 
have such experience. 
Entrepreneurial skills 
Entrepreneurs in a Schumpeterian sense are those who develop new marketable products 
out of inventions and “get things done” by turning an idea or scientific knowledge into 
“new combinations of means of production” (Schumpeter, 1934, p. 74). In this view, scien-
tific knowledge has no or little economic impact per se unless efforts of some entrepre-
neurs, relying on their knowledge and skills, are made to turn it into new products/services 
or new ways to deliver a product/service. Entrepreneurial skills and knowledge can be 
considered as wide range of abilities and the comprehension needed for entrepreneurs to 
turn inventions and scientific knowledge into innovative products/services or in new ways 
of producing or delivering a service (Pyysiäinen et al., 2006). 
The possession of entrepreneurial skills and knowledge is vital to commercialize the 
unexploited slacks of knowledge produced in research centers or R&D labs as implied by 
the knowledge spill-over theory of entrepreneurship (Audretsch and Keilbach, 2004; Acs 
et al., 2008). In case of necessity entrepreneurs, we believe that they have had less time 
and resource endowments to prepare to start their own business as discussed above. We 
argue that entrepreneurial skills can help necessity entrepreneurs with their preparation for 
marketing activities, in terms of finding and convincing customers, which may be critical 
to exploit an innovative idea.  
Additionally, necessity entrepreneurs that have entrepreneurial skills and knowledge 
may have a better understanding of how to form a new firm and how to organize the value 
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chain of activities (e.g., inbound and outbound logistics, procurement, infrastructure). Such 
knowledge and skills may assist necessity entrepreneurs to form the organization needed to 
exploit an opportunity. Moreover, such skills can help necessity entrepreneurs to obtain 
financial resources (e.g., venture capital) due to, for example, the ability to successfully 
present the business idea (Pena, 2002). In addition, entrepreneurial skills can help necessi-
ty entrepreneurs to obtain a network of entrepreneurs or (skilled) employees as such skills 
may facilitate social networking with peers (Bosma et al., 2004). This is particularly im-
portant for necessity entrepreneurs because these entrepreneurs are pushed to start a new 
business and they have had little time and resources to find and exploit a novel idea. Ac-
cess to financial and human resources, subsequently, may help necessity entrepreneurs to 
find and exploit new business ideas as well as new production technologies. Hence, we 
propose the following hypotheses: 
Hypothesis 3a: Necessity-based entrepreneurs who perceive to have entrepreneurial 
skills are more likely to conduct product innovation than necessity-based entrepreneurs 
who do not perceive to have such skills. 
Hypothesis 3b: Necessity-based entrepreneurs who perceive to have entrepreneurial 
skills are more likely to conduct process innovation than necessity-based entrepreneurs 
who do not perceive to have such skills.    
3.3 Data and Methodology  
3.3.1 Data 
We use annual individual-level data of 89 countries that participated in the adult population 
survey (APS) carried out as part of the Global Entrepreneurship Monitor (GEM) project 
from 2002 to 2011. Some of these countries participated in the GEM project every year 
like the US or the Netherlands while other countries participated only in some years. GEM, 
as the world’s largest entrepreneurship study, is an annual assessment of entrepreneurial 
activity, aspirations and attitudes of individuals across a wide range of countries (Reynolds 
et al., 2005). The GEM survey collects data about different aspects of entrepreneurship 
such as entrepreneurs’ activities, ambitions, motivations, and about some aspects related to 
their human capital profiles which make GEM a suitable dataset to use for our research 
(Reynolds et al., 2002).  
The total GEM sample for 2002-2011 includes 680,372 observations for individuals 
which include employees, entrepreneurs, unemployed individuals, students and retirees. Of 
these observations 62,347 individuals are early-stage entrepreneurs (9.2%) i.e., entrepre-
neurs who have started their business in the last 42 months as well as individuals who are 
setting up their businesses (i.e., nascent entrepreneurs). Our descriptive statistics (Table 1) 
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show that a considerable percentage of early-stage entrepreneurs (45.3%) state that they 
provide new or relatively new products or services to the market or that they employ new 
or relatively new (less than five years old) technologies or procedures (31.6%). Additional-
ly, a substantial rate of entrepreneurs (40%) has had university education. Moreover, Table 
1 shows that a very high rate of entrepreneurs (86.1%) believe that they have the necessary 
entrepreneurial skills, knowledge and experience for setting up a business. Tables 2 and 3 
show the descriptive statistics for necessity and non-necessity entrepreneurs. If we com-
pare Table 2 with Table 3, we notice that product innovation on average occurs slightly less 
frequent among necessity entrepreneurs as compared to non-necessity entrepreneurs, 
whereas there is no difference in the extent of process innovation among the two groups. In 
addition, non-necessity entrepreneurs attain higher levels of education but they, on aver-
age, less often have start-up experience.  
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able 2: D
escriptive statistics and correlations for the sub-sam
ple of necessity entrepreneurs (N
=23,859) 
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2. Product innovation 
0.441 
0.496 
0.728*** 
 
 
 
 
 
 
3. Process innovation 
0.316 
0.464 
0.625*** 
0.172*** 
 
 
 
 
 
4. Low
 level of education 
0.307 
0.461 
-0.059*** 
-0.057*** 
-0.035*** 
 
 
 
 
5. M
edium
 level of 
education  
0.324 
0.468 
0.037*** 
0.011** 
0.037*** 
-0.563*** 
 
 
 
6. H
igh level of education 
0.314 
0.464 
0.024*** 
0.049*** 
-0.002** 
-0.465*** 
-0.469*** 
 
 
7. Prior start-up experience 
0.118 
0.322 
0.015** 
0.011 
0.024*** 
0.023*** 
-0.010** 
-0.014*** 
 
8. E
ntrepreneurial skills 
0.826 
0.379 
0.011 
0.021*** 
-0.014 
-0.057*** 
0.023*** 
0.036*** 
0.066*** 
*** denotes significance at 1%
; ** denotes significance at 5%
; * denotes significance at 10%
. 
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able 3: D
escriptive statistics and correlations for the subsam
ple of non-necessity entrepreneurs (N
=38,488) 
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0.216 
0.411 
-0.044*** 
-0.050*** 
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 level of education  
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0.462 
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-0.025* 
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6. H
igh level of education 
0.443 
0.497 
0.052*** 
0.065*** 
0.027*** 
-0.494*** 
-0.632*** 
 
 
7. Prior start-up experience 
0.100 
0.295 
0.039*** 
0.035*** 
0.036*** 
0.006*** 
-0.004** 
-0.001*** 
 
8.  E
ntrepreneurial skills 
0.873 
0.332 
-0.002 
0.012*** 
-0.016*** 
-0.029*** 
-0.019*** 
0.043*** 
0.029*** 
*** denotes significance at 1%
; ** denotes significance at 5%
; * denotes significance at 10%
. 
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3.3.2 Variables  
Dependent variables 
Innovation is the dependent variable.  Product innovation is a dummy variable which takes 
the value 1 when, according to the respondent, all or some of their customers consider the 
product or service new and otherwise it takes the value 0. Process innovation is also a 
dummy variable which takes the value 1 when the respondent indicates that the technolo-
gies or procedures used have been available for less than five years. Otherwise, if the tech-
nologies or the procedures that are used are indicated to be older, the value 0 is assigned to 
the process innovation variable.  
Independent variables 
The human capital indicators (formal education, prior start-up experience and entrepre-
neurial skills) are defined as follows. Formal education is defined by three dummy varia-
bles for low, medium and high levels of education. These levels indicate that respondents 
have had some secondary school education (low), finished secondary school education 
(medium) or finished tertiary (i.e., university) education (high). In the regression analysis 
we include dummy variables for high and medium education and use low education as the 
reference category. Prior start-up experience is a dummy variable coded 1 when an indi-
vidual indicates to have, in the past 12 months, sold, shut down, discontinued or quit a 
business he/she owned and managed, and 0 otherwise. Entrepreneurial skills reflect to 
what extent people perceive to have the ability (i.e., skills, knowledge and experience 
required) to start and run a business. Thus, it is a dummy variable coded 1 when individu-
als think to have such skills and 0 otherwise.  
Control variables 
Several control variables are taken into account in our regression analysis, including gen-
der (a dummy which takes the value 1 for males), age of the entrepreneur, age of the entre-
preneur squared, knowing someone else who started a business in the last two years, as 
well as year, industry and country dummies. Furthermore, the four following broad sectors 
have been included in the analysis using the GEM data: extractive (reference category), 
transforming, business services and consumer-oriented industries. The countries included 
in the analysis are listed in Appendix 1. 
Selection variables 
As we explain in the next section, we use a two-stage selection model to account for poten-
tial selection biases since our estimations for determining innovation are based on a sample 
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of early-stage entrepreneurs. To include the decision to become an early-stage entrepreneur 
in our analyses, the selection model takes entrepreneurial entry as the dependent variable 
which is defined as whether someone is an early stage entrepreneur (i.e., someone who 
started a business in the last 42 months or who is actively involved in the process of start-
ing a business) (value 1) or not (value 0).  
Independent variables in the selection model have been chosen based on a literature 
review on individual level determinants of entrepreneurship. Human capital factors can 
make people entrepreneurially active since the enhancement of cognitive ability that results 
from higher amounts of human capital can influence the entrepreneurial career decisions of 
individuals (Parker, 2009). According to Evans and Leighton (1990) and Thurik et al. 
(2008), the employment status of individuals can influence their decisions to become an 
entrepreneur. Hence, we added a number of dummy variables based on a question from the 
GEM questionnaire asking about the employment status of individuals. The employment 
statuses of individuals are full-time employment, part-time employment, retired, home-
maker, student and not working. Entrepreneurial networks can also increase the likelihood 
for individuals to choose for entrepreneurship (Bosma et al., 2004). Therefore, we added a 
variable to the selection model indicating whether someone personally knows an entrepre-
neur who recently (in the past two years) started a business which is a dummy and gets the 
value 1 for those who know such a person. Furthermore, a set of control variables includ-
ing age, gender as well as year and country dummies have been added to the model. 
3.3.3 Method 
Given the binary nature of innovation, we use several two-stage probit regressions with 
selection estimations (i.e., a Heckman probit model). The main reason to use a regression 
model taking account of selection bias is that we believe there may be a selection bias 
when we try to assess whether entrepreneurs innovate, mainly because those who select 
into entrepreneurship may have a higher level of human capital in the form of formal edu-
cation, prior start-up experience and entrepreneurial skills (Gimeno et al., 1997; Koellinger 
and Minniti, 2009; Koellinger et al., 2007). Individuals with less experience, fewer skills 
or lower levels of education are less likely to become an entrepreneur. This can cause prob-
lems when we try to estimate the impact of human capital on necessity entrepreneurs’ 
propensity to innovate as it could result in upward biased estimations for these relations. 
Heckman Correction and, in this case, Heckman Probit models can help to address this 
methodological concern. In addition, and although we have theoretical reasons to assume 
that there should be a selection bias for entry into entrepreneurship, we have statistically 
tested for the existence of a selection bias through several likelihood ratio tests. The likeli-
hood ratio tests of rho (which compare the sum of the log likelihoods from selection and 
outcome models with the log likelihood of the probit model with sample selection) show 
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that selection models are required (Table 4) as the likelihood ratio tests are significant at a 
1% level. The Heckman Probit model is similar to other Heckman Correction models 
(Heckman, 1976; 1979; Puhani, 2000) and is suited in this case given the binary nature of 
our dependent variables. Hence, we have:  
ܲݎ݋ܾሺܧ ൌ ͳȁܼሻ ൌ ߮ሺܼߛሻ   (1) 
and  
ܧ ൌ ܼߛ ൅ݑଵ     (2) 
where E indicates entry into entrepreneurship (E=1 if the person is an entrepreneur 
and 0 otherwise), Z is the vector of explanatory variables (e.g., human capital, entrepre-
neurial networks), ߛ is a vector of unknown parameters and ߮ is the cumulative distribu-
tion function of the standard normal distribution. Estimation of the model yields results 
that can be used to predict the probability of entrepreneurship for each individual. 
The selection equation has entry into entrepreneurship as the dependent variable. En-
try into entrepreneurship is defined as whether individuals are involved in early-stage en-
trepreneurship (i.e., nascent entrepreneurship and young business ownersship) or not.  
The second stage (the outcome model), has the following form: 
ܫכ ൌ ߮ሺܺߚ ൅ݑଶሻ    (3) 
Where ܫכ denotes entrepreneurs’ propensity to innovate. It is assumed that error terms 
ݑଵ and ݑଶ, have normal distributions and are homoscedastic. Furthermore, error terms are 
correlated, ܿ݋ݎݎሺݑଵǡ ݑଶሻ ൌ ߩ. When standard probit techniques are applied to equation (3), 
it yields biased results, while the Heckman probit model provides consistent, asymptotical-
ly efficient estimates for all parameters in such models (Van de Ven and Van Praag, 1981).  
3.4 Results 
We develop four models to test the hypotheses. Model I and model II (Table 4) use the 
same set of independent variables for their dependent variables (product and process inno-
vation, respectively) for the full sample of entrepreneurs.  Subsequently, in model III, we 
focus on the role of human capital factors among necessity entrepreneurs in order to ana-
lyze their relationship with product innovation. The last model (model IV) investigates the 
relationship between the human capital factors and process innovation among the group of 
necessity entrepreneurs. It should be noted that models I and II take account of the selec-
tion into entrepreneurship whereas the last two models take account of the selection into 
necessity entrepreneurship.  
Our results indicate that necessity entrepreneurs are less likely to be innovative in 
terms of introducing new products or services than non-necessity entrepreneurs (composed 
of opportunity-based entrepreneurs and entrepreneurs who started up their business with 
mixed motivations) (model I, Table 4). Since the product innovation variable is a dummy 
variable, the interpretation of the marginal effect is rather straightforward. Hence, when 
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someone is a necessity entrepreneur, a marginal effect of -5.8% percentage points is re-
ported. This means that evaluated in the sample means, the predicted probability of product 
innovation moves from 0.44 to 0.38 when the person is a necessity entrepreneur as com-
pared to a non-necessity entrepreneur. However, we find an insignificant negative relation 
between necessity entrepreneurship and process innovation. Our results thus indicate that 
there is no significant difference in the propensity to be involved in process innovation 
between the group of non-necessity entrepreneurs (mainly composed of opportunity-based 
entrepreneurs) and necessity entrepreneurs.  
Models I and II in Table 4 also show the relation of human capital indicators (i.e., 
(level of) formal education, prior start-up experience, and entrepreneurial skills) with inno-
vation for the full sample of entrepreneurs i.e., including both necessity and non-necessity 
entrepreneurs. Although we have not developed any hypotheses regarding the relationship 
between the human capital factors and innovation for the full sample of entrepreneurs, we 
will briefly discuss some of the results. In general, human capital factors, except for entre-
preneurial skills, seem to be equally important for process and product innovations. Formal 
education and prior start-up experience show significant positive relationships with both 
types of innovation. Entrepreneurial skills have a significant positive relationship with 
product innovation, while it shows no significant relationship with process innovation.  
With regard to hypotheses 1a and 1b, our analysis supports that having a higher level 
of formal education (as opposed to having a low level of education) is positively and sig-
nificantly related to product and process innovations among necessity entrepreneurs (mod-
els III and IV). Thus these hypotheses are accepted. Hypotheses 2a and 2b anticipated a 
positive role of prior start-up experience for product and process innovations among neces-
sity entrepreneurs. Prior start-up experience has a positive relationship with process inno-
vation which is significant at 10% level whereas its relationship with product innovation is 
not significant. Hence, hypothesis 2a is not supported but hypothesis 2b is weakly support-
ed. Finally, hypotheses 3a and 3b foresaw positive relationships between the attainment of 
entrepreneurial skills and both product and process innovations among necessity entrepre-
neurs. Hypothesis 3a indicating a positive relationship between perceived entrepreneurial 
skills and product innovation is supported by our analysis. However, we found that entre-
preneurial skills are not significantly related to process innovation so we reject hypothesis 
3b.  
Regarding the control variables, we find that gender is not significantly related to ne-
cessity entrepreneurs’ propensity to innovate (models III and IV of Table 4). In addition, 
age associates significant and negatively with innovation which is decelerating considering 
the positive sign of the coefficient for age-square. Entrepreneurial networks in the form of 
knowing another entrepreneur has a significant positive relationship with necessity entre-
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preneurs’ propensity to introduce a new product but it has a significantly negative relation-
ship with process innovation.  
Regarding the selection variables (Table 4), after controlling for employment status, 
country and year dummies, we found for necessity entrepreneurs that a high level of educa-
tion shows a significant negative association with selection into entrepreneurship. Prior 
start-up experience and entrepreneurial skills show a significant positive relationship with 
selection into entrepreneurship. Lastly, knowing someone else who started a business 
demonstrates a significant positive relation with (necessity) entrepreneurial entry. 
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3.5 Discussion and conclusion 
This chapter aims to shed light on the conditions under which necessity entrepreneurs are 
more likely to innovate. Despite the considerable amount of attention for innovative activi-
ty in the entrepreneurship literature and that many entrepreneurs start their own businesses 
due to necessity-based reasons, it has remained unknown what factors stimulate innovative 
activities among this group of entrepreneurs. This is mainly due to the fact that studies on 
the relation between innovation and entrepreneurship have not focused on heterogeneity 
within the sub-groups of entrepreneurs with similar start-up motivations (e.g., Koellinger, 
2008). This study, by taking an individual level approach, is, to the best of our knowledge, 
the first micro-level study which investigates entrepreneurs’ propensity to innovate by 
distinguishing between subgroups of necessity and non-necessity entrepreneurs. In addi-
tion, the two stage probit regression with Heckman correction which is used in this chapter 
to take possible selection bias (for entry into entrepreneurship) into account, has not been 
used in other similar micro-level studies on the relationship between entrepreneurship and 
innovation (Koellinger, 2008; Zhao, 2005; Schaltegger and Wagner, 2011). 
Our study looks into the role of human capital factors, particularly formal education, 
prior start-up experience, and entrepreneurial skills, for the innovative performance of 
necessity entrepreneurs. Reviewing the literature has shown that these factors are among 
the main variables predicting entrepreneurs’ stock of tacit and explicit knowledge (Polanyi, 
1967; Davidsson and Honig, 2003; Marvel and Lumpkin, 2007). According to our results, 
formal education positively relates to necessity entrepreneurs’ propensity to innovate (i.e. 
product and process innovations). In line with Becker (1993), we believe that formal edu-
cation associates with necessity entrepreneurs’ level of cognitive development enabling 
them to consider or test “new combinations of means of production”. The role of formal 
education is interesting to observe in our analyses as it has a negative influence on the 
entry of necessity entrepreneurs but a positive influence on their innovativeness. This sug-
gests that education discourages the entry in the form of necessity entrepreneurship be-
cause on average, higher educated individuals are not pushed to start a business due to 
unpleasant conditions. Nevertheless, we found a significant positive relationship between 
formal education and necessity entrepreneurs’ propensity to introduce new products or 
services to the market. As argued, higher levels of formal education, e.g., a background in 
engineering or pharmacy, provide a wide range of skills and knowledge that are required 
for designing new products (Parker, 2009). In addition, higher levels of education signal 
the qualification of the entrepreneur which can be important for entrepreneurs when trying 
to find external financing and to convince investors about new ideas. Our findings also 
show a significant positive relationship between formal education and process innovation. 
This is mainly because formal education may expose necessity entrepreneurs to new pro-
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duction technologies and, again, signal the qualification of the entrepreneur that may help 
to acquire the financing needed to obtain such technologies.  
There have been a number of papers in the literature about the possible association be-
tween prior start-up experience and the propensity to become an entrepreneur (Gimeno et 
al., 1997; Robinson and Sexton, 1994; Baron and Ensley, 2006). In line with these studies, 
we also find a strongly positive relationship between prior start-up experience and selec-
tion into entrepreneurship. We further investigated the importance of prior start-up experi-
ence for necessity entrepreneurs’ propensity to innovate while considering the selection 
bias for entry into entrepreneurship. Surprisingly, we found that prior start-up experience 
of necessity entrepreneurs does not significantly relate to their likelihood to conduct prod-
uct innovations. One may argue that necessity entrepreneurs’ previous entrepreneurship 
experience was possibly in the form of necessity-based and even imitative entrepreneur-
ship because their current condition (i.e., being a necessity entrepreneur) probably results 
from prior disadvantaged labor market and income conditions (Block and Sandner, 2009; 
Baptista et al., 2014). This may imply that their prior entrepreneurship experience does not 
contribute much to creative thinking, possibly explaining the non-significant result.  
Finally, necessity entrepreneurs’ perception of having entrepreneurial skills and 
knowledge also shows a significant positive relation with product innovation in addition to 
its positive relation with entrepreneurial entry. Here the explanation could be that entrepre-
neurial skills may facilitate necessity entrepreneurs’ propensity to innovate rather than to 
imitate. A higher perceived level of entrepreneurial skills can stimulate heterodox and 
creative thinking of entrepreneurs as it can partly reflect necessity entrepreneurs’ ability 
and skills to possibly provide a different and “new combination of means of production” 
(Schumpeter, 1934, p. 74; Parker, 2009; Koellinger and Minniti, 2009). We know that 
necessity entrepreneurs, by definition, are pushed to start their business and that they are 
often less ready to start a new venture and have lower entrepreneurial ability than non-
necessity entrepreneurs (Hinz, and Jungbauer-Ganz, 1999). Thus, when necessity entrepre-
neurs possess entrepreneurial skills, they are able to better prepare for entrepreneurship and 
for launching a successful venture. Necessity entrepreneurs, when they have required en-
trepreneurship-specific skills and knowledge, can be more prosperous in attracting finan-
cial means often needed to form an innovative venture.  
3.6 Implications and future research suggestions 
Several policy implications can be derived from our study. First, our results would suggest 
that governments aiming to increase the quality of the overall pool of entrepreneurs could 
facilitate networking with innovative entrepreneurs, e.g., as role models or mentors. Sec-
ondly, higher levels of formal education reduce the likelihood for someone to become a 
necessity entrepreneur, probably because higher education provides access to attractive job 
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opportunities in paid employment. However, in case those who have become necessity 
entrepreneurs are higher educated, they are more likely to innovate than less educated 
necessity entrepreneurs. Hence, our findings imply that providing formal education oppor-
tunities for individuals not only results in lower rates of necessity entrepreneurs but, de-
pending on the number of higher educated individuals entering necessity entrepreneurship, 
it may also increase the share of innovative entrepreneurs among the group of necessity 
entrepreneurs. Furthermore, our results show that entrepreneurship-specific human capital 
in the form of (self-perceived) entrepreneurial skills and knowledge may facilitate innova-
tion among necessity entrepreneurs. Although imitative entrepreneurs could certainly bene-
fit economies, e.g., through spilling over knowledge and creating competition (Schmitz, 
1989), excessive entry of imitative entrepreneurs can discourage the entry of innovative 
entrepreneurs since it may reduce entrepreneurial profit (Schumpeter, 1934; Wong et al., 
2005). With this in mind, governments may decide to stimulate the development of entre-
preneurial skills through tailored educational programs as entrepreneurs with such skills 
may be more likely to introduce new products or services to the market.  
There are a number of possible avenues for future studies that we would like to high-
light. First, scholars could seek to use more objective measures for innovation (e.g., sales 
of new products compared with total sales) as well as for human capital factors (e.g., years 
of work and industry-specific experience). Second, instead of a cross-sectional dataset, a 
longitudinal study could help to determine whether there is a causal relationship between 
being a necessity entrepreneur and performance of the venture or between human capital 
factors and necessity entrepreneurs’ propensity to innovate. Third and finally, as an exten-
sion of the present study, future studies could also look into the role of other individual 
factors, e.g., risk taking attitude, over-optimism or the composition of the entrepreneur’s 
social network for necessity entrepreneurs’ propensity to innovate. 
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Abstract 
Prior studies suggest that product market competition can influence entrepreneurs’ tenden-
cy to innovate. While the relation between competition and innovation in the context of 
entrepreneurs may differ from that in the context of large established firms, no empirical 
study has yet addressed this relationship among small young firms. In this chapter, we 
consider both actual and perceived competition to provide a better understanding regarding 
the relationship between competition and entrepreneurs’ propensity to innovate. We con-
struct a relative measure of perceived competition at the level of the individual entrepre-
neur that is corrected for the level of actual competition in the specific product market the 
entrepreneur operates in. Using this measure, and employing multilevel regression models, 
we find that a high level of product market competition in the form of low profitability is 
positively related to the entrepreneurs’ likelihood to innovate. In addition, in product mar-
kets where incumbent firms are, on average, larger, entrepreneurs seem to have a higher 
tendency to engage in innovation. Yet, if entrepreneurs perceive competition to be more 
intense than might be expected on the basis of various industry measures of competition, 
they are discouraged from innovation possibly because they underestimate the returns on 
innovation. The results show that it is important to distinguish between actual and per-
ceived competition, as they differently influence entrepreneurs’ propensity to innovate. 
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4.1 Introduction 
Product market competition is often considered beneficial for the economy and social 
welfare, for instance because consumers benefit from increased supply (Hunt, 2000; Aghi-
on and Griffith, 2008; Wennekers and Thurik, 1999). As Porter (2008) argues, competition 
shifts the value added of products to customers, for instance by forcing companies to pro-
vide products with lower prices. Competition possibly benefits the economy via another 
mechanism as well, viz. through its relation with innovative entrepreneurship, an important 
determinant of economic growth (Schumpeter, 1934; Wong et al., 2005). However, the 
relationship between competition and entrepreneurs’ tendency to innovate is far from 
straightforward, and the nature of this relationship remains debated. 
On the one hand, intense competition could discourage market players including en-
trepreneurs to invest in innovation (Dixit and Stiglitz, 1977; Aghion and Howitt, 1996). 
Intense competition means that markets are approaching equilibrium, profit margins are 
shrinking and “red oceans” (Kim and Mauborgne, 2005) are forming. Low “entrepreneuri-
al profit” in these markets may discourage entrepreneurs to be innovative, whereas markets 
in which competition is more limited would induce entrepreneurs to innovate and to take, 
at least temporarily, advantage of a quasi-monopoly position (Schumpeter, 1934). Moreo-
ver, with strong competition, knowledge spills over more easily to competitors, making it 
harder for innovators to appropriate the returns to their innovations. This may lower the 
incentive to innovate (Marshall, 1890; Romer, 1986). In contrast, in markets with low 
competition, including new markets (“blue oceans”, Kim and Mauborgne, 2005), innova-
tors can easily reap the fruits of their innovative efforts, possibly causing a higher number 
of innovative start-ups. 
On the other hand, in markets with intense competition, innovation may actually be 
needed to allow entrepreneurs to make profits and to temporarily beat or avoid price com-
petitions (Arrow, 1962; Porter, 1980; 1985). In addition and according to the competence-
based tradition, entrepreneurs learn from competition and they are enforced to renew their 
competencies (Hamel and Prahalad, 1990; Teece and Pisano, 1994). Thus competition can 
push entrepreneurs to creatively re-design their competencies which can, subsequently, 
stimulate innovation. Furthermore, incentives for innovation may emerge when many 
players are active in the market, since their presence may provide opportunities for selling 
innovations to incumbents and for inter-firm technological cooperation (Gans and Stern, 
2003; Norback and Persson, 2012). In sum, the literature is inconclusive regarding the 
relationship of competition with entrepreneurs’ propensity to innovate. 
When studying the relation between competition and innovation, it is important to dis-
tinguish between firms of different sizes. Competition can influence small entrepreneurial 
firms in ways different from large established firms due to their different levels of access 
to resources, absorptive capacity, flexibility and growth opportunities. For example, while 
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in times of intense competition, large corporations can consider cost leadership and process 
innovation as possible responses to competition pressure, entrepreneurs are less likely to 
focus on such strategies because they do not benefit from economies of scale (Porter, 
1985). Entrepreneurs may rather try to differentiate their products from their rivals’ in the 
market and focus on product innovation e.g. adding new features to their product. 
As far as the empirical literature is concerned, many studies do not distinguish be-
tween firm size (e.g., Aghion et al., 2005; Gilbert, 2006; Simonsohn, 2010) or focus on 
established large corporations (e.g., Schumpeter, 1942; Hamel and Prahalad, 1990; Ahuja 
et al., 2008). In contrast, the present chapter focuses on the relation between competition 
and innovation for small, young firms. Empirical literature on the determinants of innova-
tive entrepreneurship for small and young firms has focused either on the firm level (e.g., 
Avermaete et al., 2003; Forsman, 2011) or on the country/regional level (e.g., Koellinger, 
2008; Audretsch et al., 2006; Anokhin and Schultze, 2009). However, the industry level 
has received little attention in this literature (Baumol, 2010). This may be related to the 
fact that the literature on determinants of innovative entrepreneurship seldomly considers 
competition as a determinant. As both competition and innovation levels vary widely 
across industries, we argue that the industry (product market) level should be taken into 
account when studying the relation between competition and innovation. 
In the present chapter, we investigate the relation between competition and innovation 
using a multilevel dataset comprising around 7,400 entrepreneurs in 51 product markets in 
19 European countries. Besides combining variables at the individual level and at the in-
dustry (product market) level in our empirical models, a second contribution of this chapter 
to the literature concerns the distinction between actual and perceived competition. We 
believe that intense actual competition provides a context (e.g., a market for ideas, learning 
from competition) in which entrepreneurs are stimulated to innovate (Gans and Stern, 
2003; Teece and Pisano, 1994). However, not only the actual level of competition in a 
product market but also the individual entrepreneur’s perception of competition will influ-
ence innovative behavior. For instance, if entrepreneurs perceive competition to be more 
intense than it actually is, this can discourage entrepreneurs from engaging in innovation as 
they may underestimate the returns on their ideas (Schumpeter, 1934). 
Perceived competition may strongly vary between entrepreneurs, even when they are 
in the same product market (i.e., even when the level of actual competition is the same), 
and even when the entrepreneurs have similar characteristics. In this chapter, we construct 
a relative measure of perceived competition in deviation from the level of perceived com-
petition that might have been expected on the basis of various industry measures of (‘actu-
al’) competition and individual characteristics of the entrepreneur. We then use this relative 
measure of perceived competition next to our indicators of actual competition to explain 
the level of innovation of individual entrepreneurs. Our study reveals how actual and per-
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ceived competition can differently influence innovative entrepreneurship in the product 
market. 
The rest of the chapter is structured as follows: first, the literature is reviewed to un-
derstand how competition may impact innovation and in particular what has been found 
and argued regarding the relationship of competition with entrepreneurs’ propensity to 
innovate. Next, we explain what data sources, variables and method for analyzing the data 
are used. Subsequently, the results are demonstrated and main findings are explained. Last-
ly, we discuss the main conclusions, implications and limitations of the chapter. 
4.2 Literature review 
4.2.1 Competition and innovation 
Microeconomic theory distinguishes between perfect competition, imperfect competition, 
oligopoly and monopoly. Arguing that there is no system of resource allocation which is 
more efficient than perfect competition, this theory suggests that competition causes com-
mercial firms to develop new products, services and technologies (Nickell, 1996). Howev-
er, at least since when Schumpeter (1942, p. 106) argued that “the large scale establishment 
or unit of control … has come to be the most powerful engine of progress” and “perfect 
competition looks inferior, and has no title to being set up as a model of ideal efficiency” 
economists and management scholars have been uncertain regarding what role competition 
and market structure may play in the innovation process (Teece, 1992; Gilbert, 2006). Two 
opposing views provide a strong theoretical background to explain the relationship be-
tween product market competition and innovation. 
The first view, in line with Schumpeter (1942), points to the importance of expected 
returns on innovation and to the role of competition to erode such returns. Romer (1990) 
and Grossman and Helpman (1991) would argue that firms tend to engage in innovation 
since they pursue profitable opportunities arising from monopoly power. Thus, this argu-
ment entails that monopoly power decreases market uncertainty enabling the firm to more 
easily appropriate returns from innovation. This argument is in line with a broader notion 
in the innovation literature that firms have a higher propensity to invest in developing a 
new innovative product when they expect profitability to be high for the new product 
(Feldstein, 2002; Blume-Kohout and Sood, 2013). In addition, in a market with lower 
levels of competition, players may be more able to invest in innovation. Their ability and 
tendency to finance innovation is mainly due to their supernormal profits coming from 
their (quasi-) monopolistic power and their likely behavior to seek persistent dominance in 
the market compared to a firm without such power. Moreover, internal financing of inno-
vation is desirable because it makes it easier to keep the secrecy of innovation projects and 
internal financing is normally cheaper than external financing due to asymmetric infor-
mation (Tang, 2006; Henrekson and Sanandaji, 2011). 
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The first theoretical view that lower levels of competition relate to a higher propensity 
of firms to innovate is often challenged by other scholars (Gilbert, 2006; Aghion et al., 
2005). According to these scholars, competition provides conditions in the product market 
that stimulate firms to innovate. Evolutionary economists, for example, suggest that com-
petition can, through a selection process, enforce inefficient firms with a lower propensity 
to innovate to leave the market (Baldwin and Rafiquzzaman, 1995; Klepper and Malerba, 
2010). Thus, innovation, particularly in markets with intense competition, is needed to 
survive and to make above average profit (Cefis and Marsili, 2005). As Porter (1990, p. 
118) states “active pressure from rivals stimulates innovation as much from fear of falling 
behind as the inducement of getting ahead”. In addition to this push effect, competition can 
provide opportunities (e.g., a market for ideas) that help firms, particularly entrants, to 
innovate. Hence, firms learn from competition and from incumbent firms and, subsequent-
ly, try to improve their products. Furthermore, competition, as a disequilibrating force, can 
provide firms to gain market share in a process of creative destruction (Schumpeter, 1934). 
Thus, competition can be considered as a democratizing force in the market that provides 
equal opportunities for market players to gain above-average profits through innovation 
(Capron Insead and Chatain, 2008). This is in line with Weinberg (1992) argument that a 
monopolist has the incentive to suppress other firms’ efforts to innovate. 
On the empirical front, the evidence and findings regarding the relationship of compe-
tition with innovation are also ambiguous. As Ahuja et al. (2008) and Cohen (2010) sum-
marize, prior empirical studies proved inconclusive as these have found (and argued for) 
positive, negative or even insignificant relationships between competition and innovation. 
Although methodological problems such as endogeneity issues, poor controls and non-
random samples are partly responsible for such mixed results, we believe that there are 
three main reasons for these inconclusive, and sometimes controversial, findings. First, the 
effect of competition on innovation may be different for different groups of firms (e.g., 
Aghion et al., 2005; Schmutzler, 2010). For instance, while small young firms may need to 
introduce new products to the market when faced with the pressure of competition, large 
firms can focus on efficiency (process innovation) due to economies of scale and hence 
can focus on providing existing products with lower costs (Porter, 1985; Klepper, 1996). 
Thus, the pressure of competition can drive small entrepreneurial firms into a different 
direction than large established corporations. The differing effect of competition on differ-
ent groups of firms can be a source of dissimilar findings regarding the relationship be-
tween competition and innovation as studies may have used samples with different types of 
firms/industries. 
Second, the approach through which competition is defined and measured can also in-
fluence the relationship (Tang, 2006). While some papers used the price-cost margin 
(PCM) to measure competition (e.g., Aghion et al., 2005, Nickell, 1996), other papers have 
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adopted the concentration ratio, Lerner Index, Boone Indicator or perception of competi-
tion (e.g., Moore et al., 2007; MacDonald, 1994). We suspect that each measure captures a 
rather unique aspect of competition (or market structure) and no measure is comprehen-
sive. For example, while PCM captures the profitability of firms in a market, it does not 
measure the market share or the number of rivals in the market. The nature of competition 
may differ in markets with a low PCM and a few (large) rivals compared to markets with a 
low PCM and many (small) rivals. 
Lastly, generalizing findings regarding innovative efforts (e.g., R&D activities) and 
innovative output (e.g., products) to the relationship between competition and innovation 
in empirical studies seems to have created some confusion (Ahuja et al., 2008). The influ-
ence of competition on innovative output can differ from that on innovative efforts. Com-
petition, in line with Schumpeter (1934), could discourage many firms to invest resources 
in innovation or to deliberately undertake innovative activities (Gilbert, 2006). However, 
competition could still positively influence innovative output due to, e.g., R&D productivi-
ty pressure, the existence of a market for exchanging ideas, and the pressure to renew 
competencies (Norback and Persson, 2012; Gans and Stern, 2003; Teece and Pisano, 
1994). 
Against this background we concentrate on the relationship between competition and 
innovation specifically in the context of small young firms. Focusing on the innovative 
output (i.e., whether entrepreneurs provide new products to the market) and adopting sev-
eral measures of competition, we try to avoid the first and the third issues and to investi-
gate the second issue. 
In the following sub-sections of the literature review, we discuss more specifically 
how several facets of competition may relate to entrepreneurs’ propensity to innovate. 
4.2.2 PCM and entrepreneurs’ propensity to innovate 
Price Cost Margin (PCM) indicates (average) profitability in the product market. PCM can 
show to what extent the market is competitive as a low PCM characterizes a market with 
high competition (close to perfect competition) and a high PCM implies a less competitive 
market (Aghion et al., 2005; Nickell, 1996). Low profitability can stimulate three main 
effects in the product market. First, entrepreneurs without promising ideas may exit the 
market (Shane and Venkataraman, 2000; Nickell et al., 1997; Spulber, 2009a) due to the 
process of creative destruction. Thus, in a market with low profitability the main way to 
survive is to innovate (Cefis and Marsili, 2005) and hence competition can push entrepre-
neurs to be more innovative. 
Second, according to the competence-based tradition (Hamel and Prahalad, 1990; 
Teece and Pisano, 1994) competition stimulates learning among firms in order to enhance 
their core competencies. The idea is that firms learn from competing with each other and 
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they are forced to renew their competencies leading to proactive or reactive innovation. 
The competence-based theory argues that, in spite of entrepreneurs’ limited access to re-
sources, low levels of profitability in the product market can stimulate them to creatively 
design their competencies in order to bring new products to the market. 
Third, competition in the form of low profitability can be viewed as a major disequili-
brating force in the market (Schumpeter, 1934; Teece, 1992) as competition, by challeng-
ing the position of larger firms, can decrease entry barriers. Such disequilibrated markets 
provide the opportunity for innovative entrepreneurs to enter and to gain market share 
through introducing new products. Furthermore, innovative entrepreneurs enter “blue 
oceans” if they successfully introduce their products to a market with low PCM. Entrepre-
neurs benefit from a (ephemeral and quasi-) monopolistic position when they introduce a 
novel product (Schumpeter, 1934; Ahuja et al., 2008). In other words and as Aghion et al. 
(2005) argue, lower levels of PCM may add to the incremental profits from innovating and 
subsequently increase innovation efforts aimed at “escaping competition”. As a result, 
when facing low profit margins, entrepreneurs may have a higher propensity to innovate in 
order to survive with adequate earnings. 
Hence, we put forward the following hypothesis: 
Hypothesis 1: A low level of PCM in a certain product market is positively related to 
the likelihood for entrepreneurs in that product market to be innovative. 
4.2.3 Average firm size and entrepreneurs’ propensity to innovate 
The average size of firms indicates to which extent firms that are active in the product 
market are large-scaled. Firm size has been found to have a negative relationship with 
firms’ propensity to innovate (Acs and Audretsch, 1987; Klepper, 1996). However, wheth-
er entrepreneurs are more innovative in the presence of large firms rather than in the pres-
ence of small incumbents is still an open question. On the one hand, the entry of innovative 
entrepreneurs in markets with large firms may be retaliated by large firms’ hostile reactions 
(e.g., predatory pricing) as these firms can afford such strategic moves (Porter, 1980). 
Moreover and as argued by Capron Insead and Chatain (2008), large established firms can 
act on new entering entrepreneurs by degrading entrepreneurs’ resource positions (e.g. by 
blocking access to essential resources). Hence, large established firms can maintain their 
competitive advantage through reducing the quality and/or effectiveness of entrants’ re-
sources. This can subsequently lower the ability for entrepreneurs to be innovative as in-
novation or a “new combination of means of production” (Schumpeter, 1934, p. 72) re-
quires access to strategic resources. 
On the other hand, the prevalence of large firms in the market could actually also have 
a positive impact on entrepreneurs’ propensity to innovate. Large established companies 
can afford to invest more in R&D activities than small firms (Schumpeter, 1942; Pavitt, 
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1998). Part of the generated knowledge by large firms is usually not exploited by them due 
to, for example, their strategic focus or their inflexibility to pursue an unusual idea. Gener-
ated knowledge by large firms’ R&D investments can spill over to small entrepreneurial 
firms through, for example, commercial linkages, or employment mobility (Braunerhjelm 
et al., 2010; Audretsch et al., 2006). For instance, the employee whose idea is not taken 
over by the company’s decision makers, may decide to try and commercially exploit his 
(her) idea by leaving the company and starting his (her) own firm. Hence the possibility to 
use part of generated knowledge which has not been exploited by large corporations and 
the potential for knowledge spillovers make it more likely for entrepreneurs to innovate 
when operating in markets with larger firms. 
In addition, imitation is a bigger threat when small firms are ubiquitous in the market 
(Porter, 1980; Shane and Venkataraman, 2000; Moore et al., 2007). Thus, innovative entre-
preneurs, particularly in case of targeting niche markets, are less likely to face a threat of 
imitation if they enter into a market composed of larger firms. This can subsequently en-
courage innovative entrepreneurship in such markets because entrepreneurs can gain high-
er returns on their innovative ideas compared to markets composed of smaller firms. This 
argument is in line with Porter’s (1980) that firms are more sensitive to each other’s strate-
gic moves if they are about the same size. In sum, we hypothesize that in modern econo-
mies, markets composed of large firms provide a more suitable environment for innovative 
entrepreneurship than markets composed of small firms. Hence, we suggest the following 
hypothesis: 
Hypothesis 2: The average size of firms in a certain product market is positively relat-
ed to the likelihood for entrepreneurs in that product market to be innovative. 
4.2.4 The number of businesses and entrepreneurs’ propensity to innovate 
The presence of many firms in the market may indicate that barriers to enter the market are 
low. This may imply that the entry of innovative entrepreneurs or the existence of above 
average profit in the market can easily attract imitators (Shane and Venkataraman, 2000; 
Moore et al., 2007). This threat of imitation can subsequently decrease the incentives for 
innovation due to low expected returns on innovation (Schumpeter, 1934; Gilbert, 2006). 
However, the presence of many firms in the market can also demonstrate that any op-
portunity for innovation is taken by firms (Cohen and Klepper, 1992). Dosi (1988) and 
Katila and Shane (2005) argue that entrepreneurs are more innovative when there is a high 
diversity in approaches to innovation. Approaches to innovation are more likely to be vari-
ant when there are more incumbents in the product market because each firm with routines 
specific to its history and particular innovation mode, is likely to provide a distinct alterna-
tive approach. Entrepreneurs, due to the lack of routines for innovation, are disadvantaged 
in markets where innovation is routinized. On the contrary, they tend to be innovative in 
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markets that welcome various alternative approaches to innovation (Moorman and Miller, 
1998). When there are many active firms in the product market, a “market for ideas” may 
be created for entrepreneurs (Gans and Stern, 2003). Hence, entrepreneurs have the option 
to engage in this market to learn from incumbents (e.g., through technology alliances) or to 
license out their patents. The ability to sell the idea for a fair price can encourage entrepre-
neurs to innovate as they have an attractive exit option if they decide to focus on another 
opportunity or activity. Furthermore, the presence of many incumbents provides ample 
opportunities for entrepreneurs to collaborate with other market players to develop a new 
product. Given that entrepreneurs often lack complementary assets and financial resources 
required for innovation (Teece, 1992; Blanchflower and Oswald, 1998), this possibility can 
particularly help them to engage in innovation (Teece, 1986; Norback and Persson, 2012). 
In addition and in line with Katila and Shane (2005), new firms are more likely to in-
novate and to perform better in crowded markets (i.e., markets with many incumbents) 
compared to less crowded markets because these markets entail more flexibility to intro-
duce innovation. That is, in markets with more firms, competition for resources is higher 
than in markets with not so many firms (Hannan and Freeman, 1984). Thus, those firms 
that are able to derive high value from a given amount of resources in such markets, or in 
other words, firms that are creative with resources, are likely to survive. Hence, competi-
tion in the form of the presence of many incumbents in the product market stimulates en-
trepreneurs to be more innovative through rivalry on resources in the market. 
In sum, we argue there is a positive relationship between the number of firms in the 
product market and entrepreneurs’ propensity to innovate. Thus, we suggest the following 
hypothesis: 
Hypothesis 3: The number of firms in a certain product market is positively related to 
the likelihood for entrepreneurs in that product market to be innovative. 
4.2.5 Perception of competition and entrepreneurs’ propensity to innovate 
Even within the same product market, entrepreneurs may have very different perceptions 
about the level of competition prevailing in their product market. Entrepreneurs’ percep-
tion of competition can deviate from the actual level of competition due to various reasons 
such as their newness to the market and lack of sufficient information about incumbent 
firms as well as their over-confidence (Moore et al., 2007; Moore and Cain, 2007; Parker, 
2009). Sociological theories of the market (Porac et al., 1989; White, 1981) similarly sug-
gest that new firms may consider only a fragment of competition and they may adjust their 
actions based on the perception provided by the members of the subset (Ahuja et al., 
2008). These theories argue that competition has an asymmetric perceptual influence on 
entrepreneurs so that they may perceive competition intensity to some extent different 
from the real competition pressure. This is because entrepreneurs, as new entrants, are 
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often located not at the center of the network of firms but at its periphery. Hence, the de-
viation of perceived competition from actual competition can partly explain why some 
entrepreneurs commit to innovation more than others in the same product market (Tang, 
2006). 
Psychologists and behavioral economists would suggest that perception can greatly in-
fluence behavior and performance of individuals. They propose that people perceive to 
have a better performance than others when they deal with controllable tasks and environ-
ments compared to uncontrollable tasks and environments (Harris, 1996; Moore and Cain, 
2007). Moore and Cain (2007) find, in an experiment, that when people perceive the task 
to be difficult, they are willing to accept that they perform worse than average. In line with 
this finding, we argue that when entrepreneurs perceive competition to be intense, they are 
more likely to admit that they may not be as skillful or knowledgeable as incumbents. This 
view may subsequently discourage them to invest in innovation because they would per-
ceive themselves to be (far) behind their competitors. 
When entrepreneurs perceive competition to be higher than it actually is this can dis-
courage entrepreneurs from innovation as this can further decrease the expected returns on 
innovation due to possible perceived threats of imitation. In line with this argument, Tang 
(2006), for a sample of Canadian companies found that the perception of easy substitution 
of products is negatively correlated with innovative activities, possibly due to lower re-
turns’ expectations. 
Also, a positive deviation of perceived competition from actual competition can partly 
reflect that either the entrepreneur’s idea is not so promising or the entrepreneur does not 
have enough confidence to further develop the idea. This is because if the idea would be 
novel and promising, the entrepreneur would be more likely to avoid or ignore competition 
e.g. because the idea could have the potential to provide a (quasi-) monopolistic position 
for the entrepreneur (Schumpeter, 1934; Moore et al., 2007). Additionally and in line with 
talent allocation models, entrepreneurially talented individuals may perceive competition 
to be less intense than actual competition because they tend to be selfish and 
(over)confident (Weitzel et al., 2010). These individuals are more likely to innovate as 
compared to less talented people (Koellinger, 2008; Davidsson and Honig, 2003). Lastly, 
perceiving competition to be more intense than it actually is, seems to have a negative 
relationship with prudence and a risk-taking attitude which is often required for engage-
ment in innovation (Tang, 2006). 
In sum, the difference between perceived and actual competition can partly explain 
why some entrepreneurs undertake more innovation activities compared to others in the 
same product market for a given level of competition for the reasons explained above. We 
suspect that a positive deviation can lower the likelihood of innovative entrepreneurship. 
Hence, we propose the following hypothesis:  
 92 COMPETITION, PERCEIVED COMPETITION AND INNOVATIVE START-UPS 
 
Hypothesis 4: When entrepreneurs perceive competition in their product market to be 
higher than its actual intensity, this is negatively related to the likelihood for entrepreneurs 
to be innovative. 
4.3 Data and variables 
4.3.1 Data sources and sample 
To investigate the relationship between competition and the likelihood of innovative entre-
preneurship, we use Global Entrepreneurship Monitor (GEM) data as well as data from the 
Organization for Economic Cooperation and Development (OECD) iLibrary. GEM, as the 
world largest entrepreneurship study, annually assesses entrepreneurial activities, aspira-
tions and attitudes across many different countries (Reynolds et al., 2005) and allows us to 
have information on whether early-stage entrepreneurs (i.e., nascent entrepreneurs and 
entrepreneurs who have started their businesses in the last 42 months) are innovative or 
not. Several measures reflecting competition at the industry level are taken from the OECD 
iLibrary. More specifically, data at the industry level (SIC two digits), on total sales, oper-
ating expenses, number of firms and total number of employees are collected from Struc-
tural Analysis (STAN) and Structural Analysis and Structural and Demographic Business 
Statistics (SDBS) Databases of OECD iLibrary dataset for 19 upper-middle and high-
income countries. Since the GEM contains information regarding the industry in which 
entrepreneurs operate, we were able to link the individual level GEM and the industry 
level OECD datasets. The aggregate database gives us a sample of 7,420 early-stage entre-
preneurs (i.e. nascent entrepreneurs and young business owners) of 19 European countries 
from 51 sectors (using the first two digits of SIC codes) between 2003 and 2010. 
4.3.2 Variables 
Our dummy dependent variable is entrepreneurs’ propensity to innovate. This variable is 
measured in the GEM by asking if the entrepreneur offers a new product or service to 
customers.  When all or some customers, according to the entrepreneur, perceive the prod-
uct or service as new to the market, the variable takes the value 1 and otherwise 0. 
To measure competition as our main independent variables, we use indicators for the 
Price Cost Margin (PCM) of a sector, average firm size in a sector, the number of firms in 
a sector, and individual entrepreneurs’ perception of competition. 
In order to measure Price Cost Margin (PCM), we follow Nickell (1996) and Aghion 
et al. (2005) to define the indicator: 
ܲܥܯ ൌை௣௘௥௔௧௜௡௚௉௥௢௙௜௧ିி௜௡௔௡௖௜௔௟஼௢௦௧௦்௢௧௔௟ௌ௔௟௘௦   
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The intuition behind PCM is that low amounts of PCM refer to high competition as 
low profit margins can be indicative of “red oceans” (Kim and Mauborgne, 2005). Hence, 
there is a negative association between PCM and the intensity of competition. In order to 
keep consistency with our other competition measures we multiply PCM by -1 so that 
higher levels of the new variable, which could be called unprofitability, reflect more in-
tense competition.  
The (logarithm of) average size of companies can also capture competition as the 
prevalence of small and medium size firms can refer to a different type of competition 
compared to the prevalence of large firms in the market. The prevalence of large firms can 
indicate that there may be not much competitive pressure on small young firms due to their 
low share of the market, although in such markets the entry barriers could be considerable. 
The average size of firms is calculated through dividing the total number of employees by 
the total number of businesses in each industry. We also have a measure for number of 
businesses in an industry. The number of businesses can also point to competition as the 
existence of many rivals in a market can indicate that the market may be competitive. All 
three objective measures of competition have been included in the estimation models with 
a one year lag. 
Lastly, perception of competition by entrepreneurs is captured through a question in 
the GEM data set asking entrepreneurs whether many businesses offer the same product 
(coded as 1) or only a few or no other business offers the same product (coded as 0). We 
calculated the deviation of the perception of competition from actual competition by using 
the residuals of a regression in which the perception of competition is explained from in-
dustry-level measures of (‘actual’) competition (with one year lag) and individual level 
variables, e.g., level of education, and prior entrepreneurship experience. The relative level 
of perceived competition by an individual entrepreneur is thus measured in deviation from 
the level that might have been expected on the basis of the industry (product market) the 
entrepreneur operates in, and the entrepreneur’s individual characteristics. 
We control for several individual variables including entrepreneurial networks (i.e., 
whether entrepreneurs know someone personally who started a new business in the last 
two years), start-up motivations (i.e., necessity versus opportunity based motivations), 
formal education (i.e., whether entrepreneurs have university education), prior entrepre-
neurship experience (as a dummy), perceived entrepreneurial skills, age and gender. We 
also comprise industry (in 4 categories: extractive, transforming, business services and 
consumer-oriented), year and country dummies to control for industry, time and country 
differences respectively. All control variables are taken from GEM. 
 94 COMPETITION, PERCEIVED COMPETITION AND INNOVATIVE START-UPS 
 
4.4 Method 
We analyze the data in five steps. First, we explain the entrepreneur’s propensity to inno-
vate in a model that includes our three indicators of industry level (‘actual’) competition 
and control variables. In a second model, we include perceived competition and control 
variables. Third, we include both actual and perceived competition in the same model. 
However, we want to correct for the fact that an entrepreneur’s perceived competition 
depends on the industry he or she operates in, and on his or her individual characteristics. 
Therefore, we estimate an auxiliary model explaining perceived competition from the 
industry level competition measures and the individual level indicators (step 4). Lastly, we 
present a model to explain innovation which includes the residuals of perceived competi-
tion from step 4 and the actual competition measures (Table 4). This table forms the basis 
for us to assess the relationship between competition and the likelihood of entrepreneurs to 
innovate. 
Observations for entrepreneurs are grouped by industries in several countries. A multi-
level logistic regression approach is adopted for steps 1, 2, 3 and 5 because we deal with a 
hierarchical data structure. In fact using simple logistic regression would lead to “false 
positives” (Hofmann et al., 2000) due to underestimation of the standard errors. Including 
the random intercept allows the intercepts to vary randomly across industries. However, we 
do include ‘fixed’ industry dummies at the level of the four broad industries mentioned at 
the end of the ‘variables’ subsection. For step 4 (the auxiliary model), we use simple lo-
gistic regression to explain perceived competition. 
4.5 Results 
4.5.1 Descriptive statistics 
Table 1 demonstrates some descriptive statistics for the variables used. As the PCM meas-
ure reflects, the average profitability is 14.4% across industries. The average size of firms 
across industries is 10.4 employees and the number of incumbent firms per industry is 172 
firms. Furthermore, 71.7% of entrepreneurs perceive competition to be high in the product 
market. 
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escriptive statistics and correlation m
atrix of the m
odel variables 
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ean 
SD
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1. Product innovation 
0.406 
0.491 
 
 
 
 
 
 
 
 
 
 
Com
petition m
easures 
 
 
 
 
 
 
 
 
 
 
 
 
2. PC
M
  
0.144 
0.122 
-0.069 
 
 
 
 
 
 
 
 
 
3. Average size 
10.395 
24.709 
0.054 
-0.161 
 
 
 
 
 
 
 
 
4. N
um
ber of businesses 
172.213 
143.532 
-0.034 
0.387 
-0.469 
 
 
 
 
 
 
 
5. Perception of com
petition 
0.717 
0.865 
-0.170 
0.004 
-0.068 
0.069 
 
 
 
 
 
 
Individual variables 
 
 
 
 
 
 
 
 
 
 
 
 
6. H
igh level of education 
0.473 
0.485 
0.075 
-0.049 
0.069 
0.023 
-0.004 
 
 
 
 
 
7. Prior entrepreneurship 
experience 
0.068 
0.313 
0.020 
0.007 
0.001 
-0.018 
0.023 
-0.004 
 
 
 
 
8. Entrepreneurial netw
orks 
0.700 
0.479 
0.068 
-0.043 
0.004 
-0.015 
-0.034 
0.045 
0.035 
 
 
 
9. Entrepreneurial skills 
0.870 
0.347 
0.019 
-0.015 
-0.049 
-0.003 
-0.047 
0.037 
0.047 
0.105 
 
 
10. A
ge 
39.056 
11.898 
-0.043 
-0.009 
0.045 
-0.039 
0.024 
0.069 
0.020 
-0.099 
0.031 
 
11. M
ale 
0.696 
0.492 
-0.013 
-0.028 
-0.004 
-0.002 
-0.025 
-0.036 
0.047 
0.088 
0.094 
-0.022 
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Since we observe no high correlations between our competition measures (e.g., be-
tween log number of businesses and PCM), multicollinearity is not likely to be a source of 
concern in this study. Somewhat surprisingly, the correlations between perceived competi-
tion on the one hand and our industry measures of (‘actual’) competition on the other hand, 
is rather low. Still, as perceived competition is theoretically related to actual competition 
and individual characteristics, we will use the residual-based measure as described earlier, 
so that our measure of perceived competition is completely independent from the level of 
actual competition and from an entrepreneur’s individual characteristics. 
4.5.2 Main results 
Model 1 of Table 2 shows the results for when we include our measures for actual competi-
tion (without perceived competition). It can be seen that only the reverse of PCM positive-
ly relates to entrepreneurs’ propensity to innovate, while the other measures are not signifi-
cant. Model 2 of Table 2 presents the results for perceived competition (without actual 
competition). It can be seen that when entrepreneurs perceive that there are many busi-
nesses in the market offering the same product they are less likely to be innovative. In 
model 3 of Table 2 the actual measures of competition and perceived competition are both 
included in the regression. The results reveal that reverse PCM is still significantly positive 
as in model 1, although the coefficient is clearly reduced in magnitude. In addition the 
other two measures for actual competition remain insignificant as in model 1. Finally, 
perceived competition is still significantly negative as in model 2 and this result has be-
come even stronger when the measures for actual competition are included in the regres-
sion. 
Table 3 presents the auxiliary model where we explain perceived competition from ac-
tual competition and control variables. The results clearly suggest that entrepreneurs’ per-
ception of competition is influenced by the actual competition in the market.  Somewhat 
surprisingly, we find that entrepreneurs tend to perceive the competition to be more intense 
when the market has higher levels of profitability. This can perhaps be explained by the 
fact that entrepreneurs may be more aware as well as more wary of the presence of other 
firms when profit margins are high, as high profit margins tend to attract new firms (in-
cluding imitators) to the market (Moore et al. 2007, Burke and Van Stel, 2014). The aver-
age size of firms has no significant relationship with perception of competition.  When 
many firms are active in the market, entrepreneurs perceive competition to be more in-
tense. Regarding the control variables, we find that when entrepreneurs have higher levels 
of education and consider themselves to have entrepreneurial skills, they perceive competi-
tion to be less intense. Lastly, age seems to have an inverted U-shaped relationship with the 
perception of competition. 
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Table 4 presents the results which include the residuals of perceived competition from 
step 4 in addition to the actual (industry-level) competition measures. These results are 
used to test our hypotheses. It can be seen that the relationship between reverse PCM and 
entrepreneurs’ propensity to innovate is significant positive. Hence, when average profit 
margins in the product market are low (or negative), entrepreneurs are more likely to inno-
vate. This confirms our first hypothesis. When (logarithm of) average firm size is used as a 
proxy for competition, we find a significant positive association with innovative entrepre-
neurship. This means that when incumbent firms in the market are on average larger, en-
trepreneurs are more likely to be innovative. This finding is in line with our second hy-
pothesis. 
We find, however, no significant relationship between the number of businesses and 
entrepreneurs’ propensity to innovate. Thus, our third hypothesis is not supported. Lastly, 
the positive deviation of perceived competition from actual competition has a significant 
negative relationship with entrepreneurs’ propensity to innovate. Hence, when entrepre-
neurs perceive competition to be more intense than it actually is, they are less likely to 
innovate. This finding confirms our fourth hypothesis. 
Regarding the individual level control variables, education, recent entrepreneurship 
experience and entrepreneurial networks have a significant positive relationship with en-
trepreneurs’ likelihood to be innovative. Age shows an inverted U shape relationship and 
gender is not significant for entrepreneur’s likelihood to innovate. 
4.5.3 Robustness checks 
Although a multi-level model is suitable for our analysis due to the hierarchical structure 
of the data, we run a simple logit model clustering on industries to see if the multi-level 
regression results are robust. The results of the logit regressions are similar to the results of 
multi-level regressions regarding the influence of competition. The results show that PCM 
and the deviation of perceived competition from actual competition have significant nega-
tive relationships and average firm size has a weakly significant positive relationship with 
entrepreneurs’ propensity to innovate.  
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Table 2 – Results of the multilevel logistic regression analysis (steps 1-3) 
Dependent variable: entrepreneurs with product innovation 
 (1) (2) (3) 
Main predictors     
Unprofitability (reverse 
PCM)  
0.954*** 
(0.320)  
0.680** 
(0.334) 
Log average size  0.004 (0.004)  
0.000 
(0.048) 
Log number of businesses  0.016 (0.011)  
0.012 
(0.011) 
Perception of competition   -0.761*** (0.045) 
-0.950*** 
(0.050) 
Control variables (indi-
vidual level)     
High level of education  0.201*** (0.053) 
0.207*** 
(0.053) 
0.169*** 
(0.055) 
Prior entrepreneurship 
experience  
0.206** 
(0.098) 
0.232** 
(0.099) 
0.245** 
(0.100) 
Entrepreneurial networks  0.210*** (0.056) 
0.206*** 
(0.057) 
0.212*** 
(0.058) 
Perceived entrepreneurial 
skills  
0.146* 
(0.076) 
0.077 
(0.076) 
0.109 
(0.080) 
Age  -0.020*** (0.007) 
0.035*** 
(0.005) 
-0.022*** 
(0.007) 
Age (squared)  0.0002* (0.0001) 
-0.0006** 
(0.0001) 
0.0002** 
(0.0001) 
Male  -0.039 (0.056) 
-0.052 
(0.055) 
-0.064 
(0.058) 
Country dummies  Yes Yes Yes 
Year dummies  Yes Yes Yes 
Broad industry dummies 
(four categories)  Yes Yes Yes 
     
Number of entrepreneurs 
(observations)  7,420 7,420 7,420 
Number of countries  19 19 19 
Random part estimates     
Number of industries  51 51 51 
Deviance (-2*log likeli-
hood)  9,586.15 9,093.24 8930.29 
Wald Chi square  244.33 NA 598.60 
*** denotes significance at 1%; ** denotes significance at 5%; * denotes significance at 
10% 
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Table 3 – Results of the regression 
analysis (step 4) 
 
Dependent variable: perception of competition 
 
Main predictors   
Unprofitability 
(reverse PCM)  
-0.779** 
(0.306) 
Log average size  
-0.074 
(0.051) 
Log number of businesses  
0.079*** 
(0.029) 
Control variables 
(individual level) 
  
High level of education  -0.188*** 
(0.053) 
Prior entrepreneurship 
experience  
0.077 
(0.101) 
Entrepreneurial networks  
-0.017 
(0.057) 
Perceived entrepreneurial 
skills 
 
-0.259*** 
(0.078) 
Age  
0.025** 
(0.012) 
Age (squared)  
-0.0002* 
(0.0001) 
Male  -0.040 
(0.054) 
Country dummies  Yes 
Year dummies  Yes 
Broad industry dummies 
(four categories) 
 Yes 
   
Number of entrepreneurs 
(observations)  7,420 
Number of countries  19 
Number of industries  51 
Pseudo R-square  0.029 
*** denotes significance at 1%; ** 
denotes significance at 5%; * denotes 
significance at 10% 
Table 4 – Results of the regression 
analysis (step 5) 
Dependent variable: innovative entrepreneurs 
 
Main predictors   
Unprofitability (reverse 
PCM)  
1.726*** 
(0.374) 
Log average size  0.134* (0.073) 
Log number of businesses  0.026 (0.052) 
Residuals of perception of 
competition  
-0.595*** 
(0.026) 
Control variables (indi-
vidual level)   
High level of education  0.209*** (0.058) 
Prior entrepreneurship 
experience  
0.217** 
(0.102) 
Entrepreneurial networks  0.226*** (0.061) 
Perceived entrepreneurial 
skills  
0.144* 
(0.083) 
Age  -0.052*** (0.013) 
Age (squared)  0.0005*** (0.0002) 
Male  -0.041 (0.060) 
Country dummies  Yes 
Year dummies  Yes 
Broad industry dummies 
(four categories)  Yes 
   
Number of entrepreneurs 
(observations)  7,420 
Number of countries  19 
Random part estimates   
Number of industries  51 
Deviance (-2*log likeli-
hood)  8961.642 
Wald Chi square  787.54 
*** denotes significance at 1%; ** 
denotes significance at 5%; * denotes 
significance at 10% 
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4.6 Discussion 
Findings of this chapter support the conclusion that competition influences entrepreneurs’ 
propensity to innovate. Our result regarding the role of PCM is in line with the view that in 
markets with intense competition, where firms face low levels of profitability consistent 
with the presence of “red oceans”, innovation may be needed by entrepreneurs to avoid 
competition and to enter into a “blue ocean”. This finding is in line with the argument of 
natural selection. According to Geroski (1995), entry can be fairly easy but survival is 
difficult particularly in competitive markets. Additionally, low profit pressure increases 
mortality rates of small young firms (Utterback and Suarez, 1993; Shane and Venkata-
raman, 2000). In such markets, entrepreneurs have basically two options: first, they can 
exit the market as competition leaves little room to increase or even to keep profit margins 
with the same sorts of products as before. Second and in order to survive, entrepreneurs 
need to differentiate themselves, often through innovative features, from incumbents (Por-
ter, 1980). Audretsch (1995), by studying various manufacturing sectors in the US, shows 
that when surviving is more difficult, those small young firms that are able to survive have 
higher growth rates and they are more likely to innovate as compared to when surviving is 
not as equally difficult. This is in line with the conclusion of Cefis and Marsili (2005) that 
innovation helps new entrants to survive even during turbulent periods. 
We further find indications that entrepreneurs are more likely to be innovative in the 
presence of large incumbents in the product market. Large firms have several characteris-
tics that make the environment more suitable for innovative entrepreneurship by small and 
young firms. First, large firms tend to invest more in R&D activities while they may not 
fully exploit the generated knowledge due to, for example, lack of interest or because 
knowledge may spill over unintendedly such as through contacts in the market with other 
firms (Schumpeter, 1942; Audretsch et al., 2006). This provides a window opportunity for 
entrepreneurs to enter and to engage in innovation by exploiting part of the knowledge 
generated by large firms. Second, large firms are less likely than small young firms to 
imitate novel ideas of entrepreneurs. This is because large established firms tend to have 
formal (and fixed) strategic plans for the future and are not very flexible to just take ad-
vantage of any profitable opportunity in the market. Third, sometimes bright ambitious 
employees of large corporations leave their jobs and form an innovative spin-out to mostly 
pursue an opportunity that is not captured by the large corporate firm (Klepper, 2001). 
Innovative spin-outs can enter the product market with a high propensity to provide new 
products or services to customers or to, at least, concentrate on niche markets which their 
parent companies ignore (Klepper, 1996; Falck, 2008). Hence, the presence of large firms 
can lead to knowledge generation and spill-over to entrepreneurs, facilitating innovative 
entrepreneurship in the market. 
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Moreover, we found that perceiving competition to be more intense than its actual lev-
el can negatively influence entrepreneurs’ propensity to innovate. This finding shows that 
entrepreneurs adjust their innovative behavior based on how they perceive competition in 
the market. This argument is in line with the Schumpeterian effect of competition that 
when entrepreneurs expect high returns on their innovative activity (i.e., entrepreneurial 
profit), they tend to engage in innovation. In addition, when perceived competition posi-
tively deviates from reality, entrepreneurs may feel more pressure towards financial con-
servation (rather than product innovation), thereby allowing less slack for experimentation 
(Lumpkin and Dess, 2001). Thus, when entrepreneurs consider the environment to be 
hostile, they may be more likely to engage in cost-cutting business activities such as pro-
cess innovation or imitation. Overall, the result regarding the role of perceived competition 
can explain why some entrepreneurs with similar individual characteristics active in the 
same market, are innovative while their counterparts decide not to engage in innovation. 
Lastly, we found (Table 3) that entrepreneurs perceive competition to be more intense 
in markets with more incumbents and with larger firms. The results also show that when 
levels of profitability are higher in the product market, entrepreneurs perceive competition 
to be higher than in markets with less profitability. One explanation for such a perception 
could be that when a market is profitable, many entrepreneurs decide to enter because of 
the attractiveness of the market (Burke and Van Stel, 2014). This can lead to the excessive 
entry of many entrepreneurs into the market (Moore et al., 2007; Shane and Venkataraman, 
2000). While entrepreneurs can see that other entrepreneurs are entering the market they 
may perceive intensive competition to seize the profit margin. 
4.7 Implications 
Chapter four is among the first empirical studies that contribute to the competition-
innovation debate with a focus on small young firms. It provides information on whether 
and how the market structure can influence the quality of new entrants in the product mar-
ket as new entrants can greatly influence the evolution of a market/industry (Klepper, 
1996; Shane and Venkataraman, 2000). In particular, our study shows that competition can 
influence entrepreneurs’ tendency to innovate. We find a positive relationship between 
competition and the probability of innovative start-up when the PCM measure is used. Yet, 
we find that entrepreneurs have a higher propensity to innovate in the presence of large 
firms and when they perceive competition to be less intense than it actually is. The differ-
ent results found for our measures of competition show that these measures should not be 
seen as substitutes, but rather as different aspects of competition with different influences 
on the likelihood of innovative entrepreneurship in the product market. 
Our study provides several policy implications. First, promoting competition can 
stimulate innovative entrepreneurship in the product market. Low profitability can not only 
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increase customers’ captured value due to possible lower prices of products (Porter, 2008), 
it can also enhance the quality and diversity of products in the market. Hence, policy-
makers, through for example anti-trust policies, can preclude the formation of high market 
profitability by one or very few firms in the market. Second, although some previous stud-
ies suggest that markets composed of numerous small firms provide a suitable environment 
for innovation (Gans and Stern, 2003), our study finds that the presence of small firms in 
the market can lower the likelihood of innovative entrepreneurship possibly due to the 
threat of imitation. This finding suggests that policy-makers should think more carefully 
about the consequences of facilitating the entry of entrepreneurs through, for example, 
lower start-up costs or the provision of subsidies for starting a business. Third, our study 
suggests that when entrepreneurs estimate competition to be higher than it actually is, they 
are less likely to engage in innovation possibly because of lower expected returns on inno-
vation. Governments (e.g., ministries of economic affairs or departments of commerce) can 
help to provide a clearer picture of the market structure and competition intensity in the 
industry for entrepreneurs by providing online insights and reports of the industry or by 
holding informative workshops for new start-ups. 
4.8 Limitations and future research suggestions 
This study has two limitations. First, the cross-sectional nature of our study makes it diffi-
cult to establish causal relationships. Second, the measure of innovation captured by the 
GEM is a self-reported measure, which may have introduced some measurement bias.  
Future research can study the importance of other key measures of industry structure 
for innovative entrepreneurship. Additional measures of competition (e.g., the Boone indi-
cator) and market concentration (e.g., the Herfindahl Index) can broaden our understanding 
of how industry structure can influence entrepreneurs’ propensity to innovate (Boone, 
2008). In addition, future studies can focus on the relationship between competition and 
process innovation as, in this chapter, we focused only on product innovation. Competition 
can press firms to reduce their costs in order to keep at least part of their profit. This can 
subsequently stimulate firms (including entrepreneurs) to cut costs through process innova-
tion. 
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Abstract 
Prior research suggests that start-up costs and taxes negatively influence entry into entre-
preneurship. Yet, no distinction is made regarding the type of entrepreneurship, particularly 
innovative versus non-innovative entrepreneurship. Start-up costs, being one-off costs, 
may reduce the entry of entrepreneurs whose ideas are not very promising, thus increasing 
the proportion of innovative entrepreneurs. Taxes, being recurring costs, may reduce the 
“prize” of innovation and the profit from entrepreneurship, discouraging individuals with 
innovative business ideas from becoming entrepreneurs. Analyzing a dataset of 632,116 
individuals, including 43,223 entrepreneurs from 53 countries, we can confirm our main 
predictions. This chapter contributes to the discussion on how governmental regulation 
costs and taxes influence innovative entrepreneurship and technological development. 
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5.1 Introduction 
Firms’ (and individuals’) allocation decisions are responsive to changes in the expected 
rewards of their efforts (Feldstein, 2002; Blume-Kohout and Sood, 2013). The costs im-
posed by government regulations influence the relative rewards of different business ac-
tivities (Atkinson and Stiglitz, 1980; Pizer, 2002). Hence, such costs could also affect what 
types of entrepreneurs enter the market, e.g., whether entrepreneurs are innovative or not. 
Entrepreneurs have to deal with one-off start-up costs, such as notary charges, when 
setting up their businesses, as well as recurring costs in the form of income and corporate 
taxes. A number of prior studies have linked start-up costs and taxes to the level of entre-
preneurial activity within and across economies (Djankov et al., 2002; Lundstrom and 
Stevenson, 2002; Gentry and Hubbard, 2000; Braunerhjelm and Eklund, 2014). For exam-
ple, for a sample of European firms, Klapper et al. (2006) show that high start-up costs 
hamper the creation of new firms, particularly in sectors that should naturally have high 
entry rates. Regarding the role of taxes, Cullen and Gordon (2007) find that high tax rates 
have a negative effect on entrepreneurial entry; their explanation is that high taxes reduce 
an individual’s willingness to take entrepreneurial risks. 
In any given country, start-up costs and taxes may not only influence entrepreneurial 
entry but also the likelihood of innovative entrepreneurship because these costs can change 
the relative rewards of innovation (Schumpeter, 1934; Baumol, 1990; 2010). Innovative 
entrepreneurs play an important role in the economy by enhancing competition and provid-
ing consumers with new, high quality products or services (Schumpeter, 1934; Da Rin et 
al., 2011; Baumol, 2010). Thus, from a policy perspective, it is important to understand 
how governments, through setting the “rules of the game,” may stimulate innovative or 
non-innovative entrepreneurship (Baumol, 1990). Little is known about how start-up costs 
and taxes influence the type of entrepreneurship. We suggest that innovative entrepreneur-
ship is affected by both start-up costs and taxes. On the one hand, low start-up costs may 
lead to the entry of high quality entrepreneurs because lower costs are associated with 
more dynamic markets and lower levels of corruption (Djankov et al., 2002, De Soto, 
1989). On the other hand, low start-up costs (low entry costs) encourage the entry of lower 
quality entrepreneurs, and hence the pool of entrepreneurs is of higher quality when start-
up costs are higher (De Meza and Webb, 1987; Kaplan et al., 2011). This argument is in 
line with recent studies, such as Monteiro and Assuncao (2012), Branstetter et al. (2013), 
and Rostam-Afschar (2013), which find that low start-up regulations lead to the entry of 
low-ability entrepreneurs who are mainly active in low-tech industries (e.g., retailing busi-
ness). In the same vein, we argue that, as one-off costs, start-up costs impose a selection 
effect and increase the share and likelihood of innovative entrepreneurship in a country. 
The argument is that, although high start-up costs generally discourage entrepreneurial 
entry (Klapper et al., 2006), such costs might have a less pronounced negative effect on the 
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entry of innovative entrepreneurs. This is because innovative entrepreneurs expect a high 
return on their new ventures (Schumpeter, 1934) and therefore may be more willing, com-
pared to non-innovative entrepreneurs, to pay high one-off costs to obtain the legal status 
to start a firm (Branstetter et al., 2013). 
We further argue that taxes, which represent recurring costs that reduce the gains from 
innovation and entrepreneurial profit, have a deterrent effect and discourage, in particular, 
risk-taking entrepreneurs with innovative ideas. Innovative entrepreneurs are motivated by 
the expectation of high returns on their innovative activities in the form of “entrepreneurial 
profit” (Schumpeter, 1934; Hobsbawm, 1969, p. 40; Baumol et al., 2007). Taxes reduce the 
expected return on innovation and, thus, we argue that they discourage innovative entre-
preneurship. High taxes partially remove the “prize” of introducing a new product to the 
market, while entrepreneurs remain responsible and liable when their ideas fail (Gentry 
and Hubbard, 2000). In addition, high tax rates can reduce entrepreneurs’ investment in 
innovation (Schumpeter, 1934; Henrekson, 2007) due to lower retained earnings (Henrek-
son and Sanandaji, 2011). For example, for a sample of Swedish individuals, Hansson 
(2012) found that the severity of the tax system has an adverse influence on the entry of 
highly educated entrepreneurs. 
To investigate how start-up costs and taxes relate to innovative entrepreneurship, we 
use the Global Entrepreneurship Monitor (GEM) dataset comprising 632,116 individuals, 
including 43,223 entrepreneurs from 53 countries for the years 2004 to 2011. Our regres-
sions show that the level of start-up costs has a significant positive relationship with inno-
vative entrepreneurship, whereas the level of corporate and personal income tax rates 
shows a negative relationship. In this way, our study reveals how the type of costs (i.e., 
one-off entry costs versus recurring taxes) imposed by government regulations can influ-
ence the extent of innovative entrepreneurship in a country. 
The rest of the chapter is structured as follows: First, we use prior literature to discuss 
how start-up costs and taxes relate to innovative entrepreneurship. Next, we describe our 
data sources, variables and methods. Subsequently, we present our main results, together 
with a number of robustness checks. In the final section, we present the main conclusions, 
implications and limitations of the study. 
5.2 Start-up costs and innovative entrepreneurship 
Start-up regulations are procedures and requirements imposed by governments for starting 
a business. Start-up regulations are established to ensure that new companies meet mini-
mum requirements to provide goods or services to the market (SRI International, 1999). 
Several prior studies suggest that minimal start-up regulations encourage entrepreneurship 
(Baumol et al., 2007; Djankov et al., 2002; Klapper et al., 2006). Djankov et al. (2002) 
further show that countries in which start-up regulations are most burdensome have high 
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levels of corruption but not better quality public or private goods compared to other coun-
tries. However, their suggestion that lowering start-up costs leads to the entry of higher 
quality entrepreneurs has been challenged by several recent studies (Rostam-Afschar, 
2013; Kaplan et al., 2011; Branstetter et al., 2013). For example, for a sample of German 
individuals, Rostam-Afschar (2013) finds that reducing entry regulations leads to a higher 
number of untrained workers becoming entrepreneurs. This is mainly because high entry 
barriers primarily deter such untrained workers from becoming entrepreneurs. Trained 
workers, with a higher level of human capital, have sufficient means to become entrepre-
neurs, even if the entry barriers are considerably high (Becker, 1993; Davidsson and Ho-
nig, 2003). 
We similarly argue that when start-up costs are high, individuals with ideas that are 
less promising or novel are less inclined than individuals with more promising or novel 
ideas to become entrepreneurs. This is due to three reasons. First, individuals with promis-
ing novel business ideas may be willing to bear high start-up costs because they expect 
high returns from their ventures and one-off entry costs are not directly linked to the re-
wards of innovation (Schumpeter, 1934); on the other hand, individuals with less promis-
ing and less novel ideas do not expect such high returns, and, therefore, they are not will-
ing to incur such costs. Second, individuals with innovative ideas have good opportunities 
to attract external financing (e.g., venture capital or business angels’ funds) (Desai et al., 
2003). Because innovative entrepreneurs usually have better access to capital, they may be 
more able to incur high start-up costs compared to non-innovative entrepreneurs. Third, 
able entrepreneurs can signal their higher ability to banks by paying high start-up costs. 
Hence, innovative ideas may have higher chances to be funded (De Meza and Webb, 1987; 
1999). Otherwise, banks do not know the quality of entrepreneurs’ projects due to asym-
metric information and the high number of entrepreneurs and may assume because entry is 
inexpensive, that there are many low-ability entrepreneurs. Our arguments are in line with 
those of Branstetter et al. (2013), who find for a sample of Portuguese firms that marginal 
entrepreneurs tend to enter as a consequence of low entry costs. Such entrepreneurs have 
lower abilities compared to infra-marginal entrepreneurs. Branstetter et al. also find that 
marginal entrepreneurs usually establish their businesses in low-tech industries (e.g., agri-
culture, retail sector) where innovation is less likely, rather than in high- or medium-tech 
industries. 
To summarize, we argue that high one-off start-up costs increase the share and likeli-
hood of innovative entrepreneurship in a country. 
5.3 Taxes and innovative entrepreneurship 
Through taxes, governments are able to provide public goods (i.e., goods with benefits that 
cannot be entirely appropriated by market players and yet are needed by society), such as a 
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police force, a legal system, an education system and public infrastructure (La Porta et al., 
1999). In addition, taxes can be used to re-distribute income in a society to support low-
income citizens (e.g., the unemployed) (Feldstein and Wrobel, 1998; Kaplow and Shavell, 
1994). Governments face an important dilemma when making decisions about tax rates. 
On the one hand, they need to collect sufficient taxes to provide high-quality public goods 
and services for their citizens. On the other hand, they want to avoid the danger of deter-
ring economic growth by onerous taxation (Lee and Gordon, 2005). 
The tax system affects entrepreneurial decisions and can sometimes punish successful 
ventures more than unsuccessful ones (Gentry and Hubbard, 2000). Although prior studies 
suggest that entrepreneurs have more opportunities to evade paying taxes than the paid-
employed (Kamleitner et al., 2012), they mentally perceive taxes as payments “out of their 
pocket”. Unlike the paid-employed who are rather passive in receiving information about 
the amount of taxes they pay, business owners think of taxes as a loss by looking at their 
gross income as the outcome of their work. People cognitively separate various sources of 
costs and incomes and constitute several accounts for such sources (Thaler, 1999). Since 
taxes are mainly seen to form part of the mental income account, payment of taxes is pain-
ful and perceived as reducing income. Hence, next to trying to evade paying taxes, taxation 
may influence other strategic decisions of entrepreneurs such as growth decisions.  
We argue that taxes, being recurring costs, can have a deterrent effect with regard to 
innovative entrepreneurship. There are a number of reasons why this deterrent effect may 
occur. First, high taxes reduce the “prize” of innovation because taxes usually increase 
with entrepreneurial profit, sometimes even in a progressive manner. In fact, high taxes re-
distribute wealth from successful innovative entrepreneurs to other citizens in society with 
low or no income (e.g., the unemployed) (Baumol et al., 2007; Gentry and Hubbard, 2000; 
Holtz-Eakin et al., 1993). The entry of innovative entrepreneurs, as explained, largely 
depends on their expected returns on innovation. Because taxes will repeatedly take away 
part of the rewards from innovation, high levels of taxes are expected to discourage indi-
viduals with innovative ideas from starting a venture. 
Second, high tax rates can have an adverse impact on entrepreneurs’ ability to invest in 
innovation. Prior research has found that one of the main sources of investment capital for 
entrepreneurs, especially during the early stages of the venture, are retained earnings (Hen-
rekson and Sanandaji, 2011). This is mainly due to the high agency costs of other sources 
of investment capital. High taxes take away part of the start-up’s income that otherwise 
could be re-invested in innovation. In addition, high taxes may be associated with exten-
sive “safety net programs,” such as generous unemployment benefits and universal health 
insurance (Baumol et al., 2007). A tax-financed welfare system may reduce household 
savings and may limit entrepreneurial investments and capital accumulation (Kotlikoff, 
1995; Fölster, 2002; Baumol et al., 2007), which are important determinants of a country’s 
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innovative entrepreneurship (Schumpeter, 1934; Baumol, 2010; Blanchflower and Oswald, 
1998). In addition, such “safety net programs” usually point to a culture that does not ap-
preciate and reward (hard) working individuals (Baumol et al., 2007). This could further 
lead to a lower tendency among entrepreneurs to innovate because innovation requires 
much effort to arrange a “new combination of means of production” (Schumpeter, 1934, p. 
74). 
There are two main taxes on entrepreneurs depending on the type of business. In many 
countries (e.g., the Netherlands and the US), profits are taxed under the corporate tax sys-
tem when the business is incorporated (e.g., limited liability), while taxes are imposed on 
individual earnings only when the business is unincorporated (e.g., sole proprietorship) 
(Bruce and Mohsin, 2006). We contend that both types of taxes have deterrent effects on 
innovative entrepreneurship due to the above-mentioned reasons. 
In sum, we expect a high corporate tax rate, as well as a high personal income tax rate, 
to reduce the share of and likelihood of innovative entrepreneurship in a country. 
5.4 Data and variables 
5.4.1 Data sources 
We use both individual and country level data in our study. Our individual level data are 
from entrepreneurs who have participated in the Adult Population Survey (APS) of the 
Global Entrepreneurship Monitor (GEM). The data covers 53 countries for 2004 to 2011. 
GEM is the largest cross-country study of entrepreneurial activity, aspirations and attitudes 
(Reynolds et al., 2005). GEM collects data on individuals about different aspects of their 
entrepreneurial activity, such as the innovativeness of their ventures, as well as their per-
sonal start-up motivations, entrepreneurial ambitions and human capital characteristics, 
which make the GEM data suitable to use in our research. 
At the country level, we use the World Bank Doing Business (WBDB) database and 
the World Competitiveness Yearbook (WCY) for information on start-up costs and taxes. 
The WBDB database contains several measures of business regulations and their enforce-
ment for 155 countries from 2004 to the present. These measures demonstrate the regulato-
ry expenses and procedures of undertaking business and have been used in prior research 
to analyze regulatory influences on the productivity and growth of entrepreneurs (e.g., 
Levie and Autio, 2011; Dreher and Gassebner, 2013; Braunerhjelm and Eklund, 2014). We 
use the World Competitiveness Yearbook (WCY) for information about corporate and 
personal income tax rates, as well as for some control variables (e.g., GDP growth, GDP 
per capita). WCY includes annual data for 18 years for more than fifty countries that par-
ticipate in the executive survey conducted by the IMD World Competitiveness Center. 
Several previous studies have used WCY measures to study the impact of country level 
factors on entrepreneurship (e.g., Hessels et al., 2008; Van Stel et al., 2007). 
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5.4.2 Sample 
The total GEM sample for 2004-2011 comprises 689,399 18-64 years old individuals in-
cluding (early-stage and established) entrepreneurs, employees, unemployed individuals, 
students and retirees. Of these, 57,796 persons are early-stage entrepreneurs (8.4%), i.e., 
individuals who are setting up their businesses, as well as entrepreneurs who have started 
their own business in the last 42 months. For the purpose of this study, we focus on wheth-
er such early-stage entrepreneurs (which we will label “entrepreneurs”) are innovative or 
not (see also the variables description below). 
Table 1 shows the number of individuals and entrepreneurs per country and distin-
guishes between innovative and non-innovative entrepreneurs. 
Table 1 – Sample of individuals and entrepreneurs by country 
Country Total sample of individuals 
Share of entrepreneurs 
in total sample of 
individuals 
Share of innovative 
entrepreneurs in total 
sample of entrepre-
neurs 
Argentina 7,732 13.63% 22.79% 
Australia 7,330 9.65% 11.74% 
Austria 2,253 7.68% 10.40% 
Belgium 12,203 4.77% 14.67% 
Brazil 12,041 15.42% 4.94% 
Canada 1,202 9.82% 14.41% 
Chile 16,817 15.49% 41.78% 
China 10,385 19.37% 13.82% 
Colombia 18,489 18.21% 23.21% 
Croatia 7,213 9.47% 10.40% 
Czech republic 1,829 6.56% 10.00% 
Denmark 19,317 5.39% 24.24% 
Finland 8,820 8.56% 12.45% 
France 10,877 3.33% 9.18% 
Germany 23,199 7.61% 10.72% 
Greece 9,947 8.87% 15.93% 
Hong Kong 2,661 8.72% 8.19% 
Hungary 11,364 7.60% 5.27% 
Iceland 8,997 14.93% 15.79% 
India 3,562 13.62% 17.01% 
Indonesia 1,432 22.97% 26.14% 
Ireland 7,951 9.96% 14.77% 
Israel 6,854 7.57% 20.27% 
Italy 10,744 4.45% 16.74% 
Japan 7,939 5.08% 11.41% 
Jordan 3,053 17.95% 33.94% 
Kazakhstan 1,315 13.31% 2.86% 
Korea 3,751 12.02% 10.20% 
Latvia 8,875 8.77% 11.70% 
Malaysia 4,349 8.09% 8.16% 
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Mexico 8,811 8.52% 13.21% 
Netherlands 16,158 6.14% 19.22% 
New Zealand 1,920 19.38% 13.10% 
Norway 9,652 8.20% 11.30% 
Peru 8,958 34.29% 28.75% 
Philippines 1,715 24.43% 7.88% 
Poland 2,053 8.43% 11.48% 
Portugal 3,175 8.98% 11.23% 
Romania 6,708 3.44% 8.65% 
Russia 7,135 2.55% 16.71% 
Singapore 7,327 8.75% 15.76% 
Slovenia 12,830 6.72% 16.59% 
South Africa 8,981 8.90% 23.28% 
Spain 163,679 5.96% 17.40% 
Sweden 34,579 3.10% 10.15% 
Switzerland 9,292 6.60% 14.93% 
Taiwan 1,766 8.83% 45.51% 
Thailand 5,881 16.44% 14.24% 
Turkey 6,111 8.18% 39.08% 
United Kingdom 95,337 6.98% 11.60% 
United Arab Emirates 4,612 10.36% 13.56% 
United States 17,648 9.38% 36.40% 
Venezuela 2,570 21.09% 9.41% 
Total 689,399   
 
5.4.3 Variables 
Our dependent variable is innovative entrepreneur. This variable is measured at the indi-
vidual level, based on a question in the GEM survey asking entrepreneurs whether they 
provide a new product or service to the market. The variable is a dummy variable that 
takes the value 1 when the product or service offered is perceived by the entrepreneur to be 
new to customers and takes the value 0 otherwise. 
Our main independent variables are start-up costs and taxes, which are measured at 
the country level. Start-up costs reflect the expenses required by law to register a new 
venture in a country. The second category, taxes, refers to the (logarithm of) corporate and 
personal income tax rates in a country. Table 2 provides a more detailed overview and 
description of our independent variables. 
Table 2–Description and data sources of the main country level variables 
 Variable Description Source 
Start-up costs The average costs of obtaining legal status to operate a firm which 
is measured as a percentage of per capita income. It contains all 
recognizable official expenses such as fees, costs of forms and 
procedures, photocopies, fiscal stamps, legal and notary charges. 
 
WBDB 
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Corporate tax 
rate on profit 
Maximum corporate tax rate, calculated on profit before tax  WCY 
Personal in-
come tax rate 
Maximum personal income tax rate in percent of the individual’s 
income 
WCY 
 
In addition, we add to the regression model a number of individual and country level 
control variables that are common determinants of innovative entrepreneurship, according 
to prior research (Acs and Audretsch, 1987; Koellinger, 2008; Anokhin and Schultze, 
2009). At the individual level, the following variables are included: formal education (a 
dummy variable that indicates whether entrepreneurs have a university education or not), 
entrepreneurial networks (a dummy variable indicating whether the entrepreneur knows 
someone personally who started a new business in the last two years or not), perception of 
entrepreneurial skills (a dummy variable indicating whether the entrepreneur perceives 
him- or herself to have relevant skills, knowledge and experience for setting up a busi-
ness), recent prior entrepreneurship experience (a dummy variable that indicates whether 
someone quit as an entrepreneur in the past 12 months or not) and established business 
ownership (a dummy variable that equals one if the respondent owns a business older than 
42 months), gender (a dummy variable that equals one for males), as well as age and age 
squared are included. In addition, “year” and “industry” are added as dummy variables to 
the regression model. The following industries are included in this research: business ser-
vices (financial intermediation, real estate, renting and business activities); consumer ori-
ented services (hotels and restaurants, other services); extractive industries (agriculture, 
fishing, mining and quarrying) and transforming (manufacturing, electricity gas and water, 
construction, trade and repairs, transports, storage and communication). At the country 
level, we include GDP growth and the (logarithm of) GDP per capita, which are both taken 
from the WCY database. After removing missing observations for all our variables, we 
retain a sample of 632,116 individuals of whom 43,223 are entrepreneurs. 
5.5 Method 
Given the binary nature of the dependent variable innovative entrepreneur, we use various 
probit regressions. We cluster the individual-level data by countries to avoid underestima-
tion of standard errors and overconfident inferences (Huber and Stanig, 2011). Further-
more, we employ a Heckman probit model because there might be a selection bias when 
we assess the influence of start-up costs and taxes on the likelihood for entrepreneurs to be 
innovative. This is mainly because start-up costs and taxes could affect the entry of indi-
viduals into entrepreneurship (Djankov et al., 2002; Cullen and Gordon, 2007, Gentry and 
Hubbard, 2000), in addition to their effect on innovative entrepreneurship. Hence trying to 
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estimate the influence of start-up costs and taxes on an entrepreneur’s likelihood to inno-
vate may lead to biased estimators when such potential selection bias is not taken into 
account. Heckman correction (probit) models are used to address this methodological is-
sue. Additionally, we have tested for the presence of a selection bias through likelihood 
ratio tests: The likelihood ratio test of rho (which compares the log likelihoods of the selec-
tion plus outcome models with the log likelihood of the probit model with sample selec-
tion) displays that a Heckman model is indeed required (Table 4). 
The Heckman model has one selection and one outcome equation. The selection equa-
tion (the first stage) estimates entry into entrepreneurship, including all the above-
mentioned individual and country level predictors. In addition, we add the employment 
status of individuals (dummy variables indicating whether someone is employed, unem-
ployed, a student or a retiree) to the selection equation. The outcome equation (i.e., the 
second stage) estimates whether an entrepreneur innovates or not. 
The Heckman probit model is similar to other Heckman correction models (Heckman, 
1976; 1979; Puhani, 2000) regarding how it corrects for selection bias, except that the 
outcome dependent variable is a dummy variable and not a metric variable. Hence, we 
have: 
ܲݎ݋ܾሺܧ ൌ ͳȁܼሻ ൌ ߮ሺܼߛሻ   (1) 
and  
ܧ ൌ ܼߛ ൅ݑଵ     (2) 
where E designates entry into entrepreneurship (E=1 if the person is an entrepreneur 
and 0 otherwise), Z is the vector of predicting variables (e.g., start-up costs, corporate and 
income tax rates (log), GDP per capita (log), education level of the individual, entrepre-
neurial networks), ߛ is a vector of unknown parameters, ߮ is the cumulative distribution 
function of the standard normal distribution and ݑଵ is the error term. The first stage of the 
Heckman model yields results that can be used to predict the likelihood of being an entre-
preneur for each individual. 
The second stage (the outcome model) has the following form: 
ܫכ ൌ ߮ሺܺߚ ൅ݑଶሻ    (3) 
where ܫכ represents entrepreneur’s likelihood to innovate, ܺ is the vector of predicting 
variables (e.g., start-up costs, tax rates, education level), ߚ is a vector of unknown parame-
ters and ݑଶ is the error term. 
The model assumes that error terms ݑଵ and ݑଶ, have normal distributions and are ho-
moscedastic. The error terms are correlated with ܿ݋ݎݎሺݑଵǡ ݑଶሻ ൌ ߩ. When standard probit 
techniques are applied to equation (3), it yields biased results, while the Heckman probit 
model provides consistent, asymptotically efficient estimates for all parameters in such 
models (Van de Ven and Van Praag, 1981). 
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Moreover, as with simple probit models, we cluster standard errors by countries. In the 
next section, we present the regression results. The main control variables correspond to 
Braunerhjelm and Eklund (2014) and are added stepwise to avoid multicollinearity con-
cerns. 
5.6 Results 
5.6.1 Descriptive statistics 
Before we describe our main results, we present descriptive statistics and correlations for 
the variables used in our study (Table 3). A total of 18.4% of the entrepreneurs are innova-
tive and introduce new products or services to the market. Forty nine percent (49.0%) of 
the entrepreneurs have a university education, 3.4% have recent prior entrepreneurship 
experience and 37.0% have another entrepreneur in their networks. Regarding country-
level indicators, on average, it takes 8.6% of a person’s average income (measured as GDP 
per capita) to register a company. In addition, corporate and personal income tax rates are, 
on average, 27.0% and 31.5%, respectively. 
The correlation matrix shows that the correlations between individual-level variables 
are low. Regarding macro-level variables, we find high correlations between log GDP per 
capita and start-up costs (correlation is -0.65), as well as between corporate and personal 
income tax rates (correlation is 0.48). In light of these high correlations, we adopt a step-
wise approach in our regression analysis. 
 
  
 
 
 115  RESULTS  
 Table 3- D
escriptive statistics and correlation m
atrix of the individual and country level variables 
 
M
ean 
SD
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Individual level variables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Product innovation 
0.18 
0.39 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. H
igh level of education 
0.49 
0.50 
0.05 
 
 
 
 
 
 
 
 
 
 
 
 
3. Entrepreneurial netw
orks 
0.37 
0.48 
0.01 
-0.01 
 
 
 
 
 
 
 
 
 
 
 
4. Perceived entrepreneurial skills 
0.49 
0.50 
0.01 
-0.06 
0.18 
 
 
 
 
 
 
 
 
 
 
5. Prior entrepreneurship experi-
ence 
0.03 
0.18 
0.02 
-0.02 
0.07 
0.06 
 
 
 
 
 
 
 
 
 
6. Established business ow
nership 
0.08 
0.28 
0.02 
0.02 
0.04 
0.04 
0.03 
 
 
 
 
 
 
 
 
7. A
ge 
43.23 
26.63 
0.00 
0.05 
-0.07 
-0.02 
-0.01 
0.02 
 
 
 
 
 
 
 
8. M
ale 
0.49 
0.50 
0.00 
0.00 
0.10 
0.11 
0.03 
0.04 
-0.02 
 
 
 
 
 
 
Country level variables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. Start-up costs 
8.60 
11.00 
0.08 
-0.05 
0.03 
-0.01 
0.05 
0.01 
-0.05 
-0.02 
 
 
 
 
 
10. C
orporate tax rate (log) 
3.29 
0.68 
-0.05 
-0.03 
-0.03 
-0.01 
-0.03 
0.02 
0.02 
-0.04 
0.04 
 
 
 
 
11. Personal incom
e tax rate (log) 
3.44 
0.57 
-0.07 
0.02 
-0.05 
0.03 
-0.08 
0.01 
0.04 
0.02 
-0.47 
0.48 
 
 
 
12. A
ir transport (log) 
17.13 
1.45 
-0.07 
0.04 
-0.08 
-0.02 
-0.03 
0.02 
0.06 
-0.01 
-0.29 
0.20 
0.38 
 
 
13. G
D
P per capita (log) 
10.05 
3.58 
-0.07 
0.14 
-0.04 
0.04 
-0.10 
0.02 
0.08 
0.06 
-0.65 
-0.07 
0.49 
0.29 
 
14. G
D
P grow
th 
2.64 
0.83 
0.06 
-0.05 
0.03 
-0.04 
0.06 
-0.01 
-0.04 
-0.03 
0.32 
0.11 
-0.26 
-0.12 
-0.50 
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5.6.2 Main findings 
Table 4 presents the Heckman probit regression results. Concerning start-up costs imposed 
by the government, we find a significant positive relationship between the required start-up 
costs and entrepreneurs’ likelihood to innovate (Model I in Table 4). Hence, ceteris pari-
bus, early-stage entrepreneurs are more likely to innovate when start-up costs are high in a 
country. We find a marginal effect of 0.1%-point. That is, evaluated at the sample means, a 
10%-points increase in start-up costs from the mean leads to an increase in the predicted 
probability of innovative entrepreneurship of 1%-point — an increase of 9.8% in the like-
lihood for entrepreneurs in a country to be innovative. 
Concerning the role of corporate and personal income tax rates, our results (Model II 
and Model III in Table 4) show an overall significant negative relationship between both 
types of taxes and entrepreneurs’ likelihood to innovate. We find a marginal effect of -1%-
point for the variable corporate tax rate (log). That is, evaluated at the sample mean, a 
10%-point decrease in a country’s corporate tax rates from the mean leads to an increase in 
the predicted probability of innovative entrepreneurship of 0.6%-points — an increase of 
approximately 6% in the probability that entrepreneurs innovate. Moreover, we find a 
significant marginal effect of -1.7%-points for the variable personal income tax rate (log). 
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Table 4 – R
esults of the H
eckm
an probit regression analysis of start-up costs and taxes on entrepreneurs’ propensity to innovate  
 
 
Product innovation 
(m
odel I) 
Selection 
m
odel 
Product innovation 
(m
odel II) 
Selection 
m
odel 
Product innovation 
M
odel (III) 
Selection 
m
odel 
Predicted probabilities  
0.11 
 
0.10 
 
0.10 
 
 
M
arginal 
effect 
t-statistics 
t-statistics 
M
arginal 
effect  
t-statistics 
t-statistics 
M
arginal 
effect 
t-statistics 
t-statistics 
C
ountry level variables 
 
 
 
 
 
 
 
 
 
Start-up costs 
0.001 
2.26** 
-0.60 
 
 
 
 
 
 
C
orporate tax rate (log) 
 
 
 
-0.010 
-5.37*** 
-0.73 
 
 
 
Incom
e tax rate (log) 
 
 
 
 
 
 
-0.017 
-2.01** 
-1.23 
G
D
P per capita (log) 
-0.002 
-0.20 
-4.80*** 
-0.014 
-1.53 
-4.11*** 
-0.007 
-0.82 
-3.95*** 
G
D
P grow
th rate 
0.003 
1.66* 
0.86 
0.002 
1.17 
0.92 
0.002 
1.47 
0.85 
Individual level control vari-
ables 
 
 
 
 
 
 
 
 
 
H
igh level of education 
0.019 
4.42*** 
0.48 
0.017 
3.99*** 
0.43 
0.018 
4.22*** 
0.33 
Entrepreneurial netw
orks 
0.013 
1.85* 
13.50*** 
0.014 
2.09** 
13.32*** 
0.013 
1.94* 
13.30*** 
Perceived entrepreneurial skills 
0.052 
3.10*** 
23.01*** 
0.054 
3.46*** 
22.67*** 
0.054 
3.36*** 
22.43*** 
G
ender (m
ale=1) 
0.004 
0.47 
4.36*** 
0.004 
0.49 
4.14*** 
0.005 
0.50 
4.01*** 
A
ge 
-0.001 
-0.65 
2.35** 
-0.001 
-0.49 
2.34** 
-0.001 
-0.53 
2.39** 
A
ge-square  
0.00001 
0.47 
-3.52*** 
0.000003 
0.31 
-3.48*** 
0.000006 
0.33 
-3.56*** 
Established business ow
ner-
ship 
0.022 
1.21 
-6.80*** 
0.021 
1.19 
-6.79*** 
0.023 
1.23 
-6.79*** 
Prior entrepreneurship experi-
ence 
0.022 
2.96*** 
11.63*** 
0.021 
2.96*** 
11.72*** 
0.021 
2.89*** 
11.98*** 
Industry dum
m
ies 
 
Yes 
 
 
Yes 
 
 
Yes 
 
Em
ploym
ent status dum
m
ies 
 
 
Yes 
 
 
Yes 
 
 
Yes 
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Ye
ar
 d
um
m
ie
s 
 
Ye
s 
Ye
s 
 
Ye
s 
Ye
s 
 
Ye
s 
Ye
s 
C
on
st
an
t 
 
-3
.5
6*
**
 
-0
.2
4 
 
-1
.9
9*
* 
-0
.5
7 
 
-2
.5
1*
* 
-0
.5
9 
Sa
m
pl
e 
si
ze
 
 
63
2,
11
6 
43
,2
23
 
 
63
2,
11
6 
43
,2
23
 
 
63
2,
11
6 
43
,2
23
 
N
um
be
r o
f c
ou
nt
rie
s 
 
53
 
 
53
 
 
53
 
Li
ke
lih
oo
d 
R
at
io
 te
st
 
(r
ho
=0
)(
pr
ob
>c
hi
2)
 
 
**
* 
 
**
* 
 
**
* 
**
* 
de
no
te
s s
ig
ni
fic
an
ce
 a
t 1
%
; *
* 
de
no
te
s s
ig
ni
fic
an
ce
 a
t 5
%
; *
 d
en
ot
es
 si
gn
ifi
ca
nc
e 
at
 1
0%
. 
 . 
   RESULTS 119 
 
5.6.3 Additional findings 
Next to the main predictors, the impact of the control variables on an entrepreneurs’ likeli-
hood to innovate is also reported in Table 4. At the country level, GDP growth and log 
GDP per capita have insignificant associations with entrepreneurs’ likelihood to innovate. 
At the individual level, a high level of formal education, knowing another entrepreneur, 
prior entrepreneurship experience and (perceived) entrepreneurial skills have significant 
positive associations with entrepreneurs’ propensity to innovate. Among these variables, 
perception of entrepreneurial skills seems to have the strongest relationship with innova-
tion (a marginal effect of 5.4%-points). 
Regarding the selection model and at the country level, only log GDP per capita con-
sistently shows a significant negative relationship with entry into entrepreneurship. Hence, 
countries with a higher GDP per capita have a lower likelihood of entrepreneurial entry. At 
the individual level, prior entrepreneurship experience, perception of entrepreneurial skills, 
having entrepreneurial networks and being male show a significant positive relationship 
with individuals’ likelihood to become an entrepreneur. Being an established business 
owner and age, however, negatively relate to entry into entrepreneurship. 
5.6.4 Robustness checks 
Hierarchical regression  
The likelihood ratio test results provided in Table 4 show that a Heckman model is neces-
sary due to the existence of a selection bias. Yet, we also find that when we use simple 
probit regressions, taking only the sample of entrepreneurs without accounting for selec-
tion bias, results are similar to the Heckman regressions. However, these models with 
clustered standard errors are not specifically designed to analyze hierarchical data 
(Franzese, 2005; Rabe-Hesketh and Skrondal, 2012). As entrepreneurs are nested in coun-
tries, a multi-level regression designed to combine variables from different aggregation 
levels takes into account possible intra-class correlations, thus reducing the likelihood of 
type 1 and type 2 errors (Hofmann et al., 2000). Multi-level models estimate the variances 
of the random effects and use this information to give observations different weights. Thus, 
multi-level models not only correct the standard errors but also provide better estimations 
of coefficients. Hence, we also analyze our data employing multi-level logit regressions 
with random intercepts as a robustness check. 
Unlike multi-level models, clustering standard errors does not need to have asymptot-
ics in terms of the number of observations per cluster, (Huber and Stanig, 2011). In addi-
tion, it has been argued that clustering standard errors provides model-free standard errors, 
while multi-level models require a correct model for the structure of variance e.g., standard 
deviations are constant at each level (Gelman and Hill, 2007). Moreover, multi-level mod-
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els assume that errors and regressors are uncorrelated at all levels requiring the model to 
contain all relevant variables. Thus, multi-level modeling imposes more assumptions on 
the model than using cluster-adjusted standard errors (Primo et al., 2007; Gelman and Hill, 
2007), which is one of the main reasons why we use the multilevel regressions merely as a 
robustness check. 
The multilevel logit regressions show similar results as the Heckman probit regres-
sions (Table 5, columns I, II and III). Using these models, we also find that start-up costs 
have a significant positive relationship with the probability for entrepreneurs to be innova-
tive and that corporate and income tax rates have a significant negative association with 
the likelihood of innovative entrepreneurship. 
Instrumental variable approach 
One limitation of a cross-sectional study of the relation between taxes and entrepreneur-
ship is the possibility of confounding factors (e.g., social security, good quality infrastruc-
ture). We try to deal with this possible endogeneity issue by using air transport - measured 
by (log of) passengers carried including both domestic and international aircraft passengers 
registered in the country - as instrument for taxes. Air transport depends on several factors 
such as the location of a country (and airport), transportation infrastructure and the popula-
tion of a country. Hence, using it as an instrument can help to address the possible endoge-
neity issue in the relationship of taxes with innovative entrepreneurship. 
We argue that air transport is associated with tax rates because countries with a large 
population, a good location and a decent transportation infrastructure have more passen-
gers and these countries need to have higher tax rates to finance decent public goods (e.g., 
transportation infrastructure) for citizens. The correlation between the instrument and (cor-
porate and income) tax rates is high since F-statistics, when we regress air transport on tax 
rates, are above 10 indicating that the instrument is not weak. In addition, and in order to 
check the validity of the instrument, we use Hansen’s J test which shows that the instru-
ment is valid as it is uncorrelated with the error term of our regression model with innova-
tive entrepreneur as the dependent variable. 6  
We use instrumental variable probit regression analysis clustering the data by coun-
tries. Results of the instrumental variable approach are provided in Table 5, columns IV 
and V. The results confirm our previous finding that tax rates have a significant negative 
relationship with the likelihood of innovative entrepreneurship in a country.    
  
                                                        
6 Results of the validity and strength tests of the instrument are available from the corresponding author upon 
request. 
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Table 5 – robustness check results, multi-level and IV  
Estimation method 
(I) 
Multi-
level 
(II) 
Multi-
level 
(III) 
Multi-
level 
(IV) 
IV 
(V) 
IV 
Country level variables      
Start-up costs 0.015*** (0.003)     
Corporate tax rate (log)  -0.099*** (0.017)  
-0.759** 
(0.340)  
Income tax rate (log)   -0.181** (0.085)  
-0.481** 
(0.243) 
GDP per capita (log) 0.178** (0.070) 
-0.098 
(0.068) 
-0.027 
(0.072) 
-0.064 
(0.045) 
0.125 
(0.112) 
GDP growth rate 0.032*** (0.008) 
0.026 
(0.023) 
0.027 
(0.18) 
0.021 
(0.013) 
0.020 
(0.015) 
Individual level control variables      
High level of education 0.114*** (0.028) 
0.151*** 
(0.054) 
0.145*** 
(0.052) 
0.043 
(0.047) 
0.054 
(0.038) 
Entrepreneurial networks 0.076*** (0.028) 
0.066* 
(0.035) 
0.062* 
(0.035) 
0.005 
(0.027) 
0.016 
(0.022) 
Perceived entrepreneurial skills 0.195*** (0.040) 
0.274*** 
(0.069) 
0.276*** 
(0.069) 
0.139*** 
(0.051) 
0.156*** 
(0.047) 
Gender (male=1) 0.004 (0.027) 
0.004 
(0.043) 
0.012 
(0.044) 
-0.32 
(0.36) 
0.009 
(0.026) 
Age -0.001 (0.001) 
-0.001 
(0.001) 
-0.001 
(0.002) 
0.002 
(0.002) 
-0.001 
(0.001) 
Age-square  0.000 (0.000) 
0.000 
(0.000) 
0.000 
(0.000) 
0.000 
(0.000) 
0.000 
(0.000) 
Established business ownership 0.268*** (0.051) 
0.329*** 
(0.079) 
0.325*** 
(0.071) 
0.179*** 
(0.056) 
0.184*** 
(0.045) 
Prior entrepreneurship experience 0.068 (0.043) 
0.088* 
(0.051) 
0.089* 
(0.051) 
0.000 
(0.063) 
0.036 
(0.031) 
Industry dummies Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes 
Constant -4.432*** (0.699) 
-1.176 
(0.802) 
-1.596** 
(0.759) 
1.909 
(1.458) 
-1.021 
(0.632) 
Sample size 45,111 45,111 45,111 45,111 45,111 
*** denotes significance at 1%; ** denotes significance at 5%; * denotes significance at 10%. 
 
5.7 Discussion 
Our results support the conclusion that start-up costs and taxes have significant and pro-
found effects on whether nascent entrepreneurs innovate or not. Several prior studies have 
found that heavy start-up regulations reduce entrepreneurial entry at least in the form of 
“formal entrepreneurship” (De Soto, 1989; Djankov et al., 2002; Klapper et al., 2006). 
Based on these studies, a negative relationship between start-up costs and innovative en-
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trepreneurship can be expected due to two main arguments: First, and in line with public 
choice theory (Stigler, 1971), it could be claimed that entry costs keep out competitors and 
increase incumbent benefits. While this may be socially inefficient (Djankov et al., 2002), 
we argue the contrary — that such costs can actually increase the likelihood of entrepre-
neurs to be innovative because their expected returns on innovation are less likely to be 
competed away (Schumpeter, 1934; Gilbert, 2006). Low start-up costs, which make entry 
relatively easy, can stimulate an excessive entry of non-innovative entrepreneurs (Porter, 
1980; Shane and Venkataraman, 2000; Branstetter et al., 2013). When facing high start-up 
costs, entrepreneurs may be willing to enter only if their ideas are promising and the ex-
pected returns on their ideas are high. 
A second argument for expecting a negative relationship with innovation is that high 
entry regulations associate with corruption and bribery, which can subsequently upset 
innovative entrepreneurial efforts (Djankov et al., 2002; De Soto, 1989; Baumol et al., 
2007). This association, however, has recently been challenged after the influential studies 
of De Soto (1989; 2000) and Djankov et al. (2002), as many countries (including those 
with higher levels of corruption) have significantly lowered the barriers to new business 
creation (Van Stel et al., 2007; Monteiro and Assuncao, 2012). For instance, Russia has 
lowered its start-up costs from 13% in 2002 to 5% in 2006 and to 2% in 2012. Given that 
our database is mostly composed of upper middle- and high-income countries in the years 
from 2004 to 2011 (Table 1), the above-mentioned link between entry regulations and 
corruption seems loose and unsupported. Furthermore, recent empirical studies on start-up 
regulations and entrepreneurship (e.g., Monteiro and Assuncao, 2012; Branstetter et al., 
2013) have cast doubts upon the negative associations, suggested by Djankov et al. (2002), 
between the time and costs required for starting a business and the quality of entrepreneurs 
in emerging and advanced economies. According to these studies, marginal entrepreneurs 
decide to register their firms when start-up costs are low (De Meza and Webb, 1999). 
These marginal entrepreneurs are less able entrepreneurs and less likely to have a promis-
ing innovative idea compared to infra-marginal entrepreneurs (Tokman, 1992). 
In this study, we find that in more tax-friendly countries, entrepreneurs show a higher 
propensity to engage in innovation. As we explained earlier, higher rates of corporate and 
personal income taxes can adversely affect the prize of innovation for entrepreneurs. This 
argument fits a more general notion in the innovation literature that firms’ propensity to 
engage in innovation is responsive to changes in the expected profitability of their poten-
tial products (Gilbert, 2006; Blume-Kohout and Sood, 2013). While onerous taxation can 
lower the amount of the innovation prize, entrepreneurs tend to credit themselves for their 
successes (Cullen and Gordon, 2005; Parker, 2009). Hence, entrepreneurs with a tendency 
to innovate are likely to severely resent governments’ efforts to take away part of their 
earnings (Baumol et al., 2007). In line with our findings, some other studies suggest that a 
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high rate of tax payments on entrepreneurs (e.g., through a progressive tax system) can 
decrease their willingness to take risks (Gentry and Hubbard, 2000; Cullen and Gordon, 
2007). 
Moreover, tax payment can be considered as a decrease in one’s own financial re-
sources and subsequently as a limitation of one’s financial freedom. Considering taxes to 
be a limitation of financial freedom is especially likely in response to perceiving tax pay-
ments as “out of pocket” losses (Kamleitner et al., 2012). As a consequence, entrepreneurs 
are more likely to perceive and frame taxes as threats to their financial freedom than other 
taxpayers (Kirchler, 1998). Brehm (1966) would suggest that people react to a perceived 
loss of freedom by efforts to re-establish the lost control. One way to do so, next to consid-
ering possible ways to evade tax, could be to consider setting up a business in countries 
where they perceive to have more financial freedom and have to pay less taxes particularly 
if entrepreneurs are still in the early stages of setting up a business. This effect is more 
pronounced for such early-stage entrepreneurs because, as Kirchler (1996) argues, enter-
preneurs who ran their own businesses for only a short time are most sensitive to tax pres-
sures.  
Lastly, a high tax rate can lower the possibilities for investments in innovation due to 
lower levels of retained earnings and lower levels of savings (Henrekson and Sanandaji, 
2011). In addition, high tax rates reduce the expected (risk-adjusted, after tax) returns on 
innovative ventures and subsequently decrease venture capital investments in innovative 
start-ups (Da Rin et al., 2011). Heavy taxation can also have an adverse influence on the 
inflow of foreign direct investment (Djankov et al., 2010; Desai et al., 2004). Foreign in-
vestors normally bring their knowledge, experience and technologies along with their 
money to the countries they invest in (De Clercq et al., 2008; Baumol et al., 2007). In addi-
tion, foreign direct investment may provide the required funding for innovative entrepre-
neurs, e.g., by buying part of the new venture (Wright et al., 2005). 
5.8 Implications  
To date, little scholarly attention has been devoted to the influence of the costs imposed by 
regulations on innovative entrepreneurship. This suggests that regulations are not consid-
ered a source of costs that can take away the “prize” of entrepreneurial innovation. Alt-
hough studies investigated the influence of institutions and regulations on the level and the 
type of entrepreneurs (Cullen and Gordon, 2007; Branstetter et al., 2013), it was not clear, 
particularly at the micro-level, how these regulations influence the relative rewards for 
innovation. Our goal in this article has been to investigate the effect of some of the most 
important, yet debated, costs imposed by regulations on entrepreneurs’ propensity to inno-
vate. Our focus on starting entrepreneurs is relevant because the type and quality of new 
actors that enter the market is likely to have implications for a country’s overall entrepre-
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neurial or business quality. Our argument is premised on the notion that entrepreneurs 
innovate mainly to gain above-average profit margins in line with Schumpeter’s proposi-
tion (1934). In this context, the government can stimulate entrepreneurial innovation by 
using appropriate business regulations to structure the relative rewards for innovation 
(Baumol, 1990). 
Several policy implications can be derived from our findings. First, the extent to 
which start-up regulation costs are linked to the expected profit of innovation can influence 
entrepreneurs’ propensity to innovate. As mentioned, innovative entrepreneurs can contrib-
ute to economic development through offering new products to the market and through 
challenging established large corporations in the marketplace (Schumpeter, 1934; Klepper, 
1996). The government can stimulate innovative entrepreneurship by tying costs less di-
rectly to the rewards of innovation. For example, and in line with the suggestion of Baumol 
et al. (2007), taxes on properties and goods are preferred to taxes on income and profit if 
the goal is to promote innovative business activities and growth. 
Second, and regarding start-up costs, our results suggest that in spite of a possible 
negative relationship with the supply of entrepreneurial ventures (Klapper et al., 2006), 
such costs actually have a significant positive relation with the likelihood of entrepreneurs 
to be innovative. Hence, this finding suggests that policy-makers should think more care-
fully about the consequences of having lower start-up costs. Lowering these costs, on the 
one hand, can increase the rate of entrepreneurship, leading to less unemployment and a 
more dynamic business environment (Branstetter et al., 2013; Klapper et al., 2006). On the 
other hand, lowering start-up costs may decrease the likelihood that entrepreneurs will 
innovate, possibly due to the (excessive) entry of imitative entrepreneurs and lower ex-
pected returns on innovation. 
Third, if innovative entrepreneurship is indeed an important source of economic 
growth (Schumpeter, 1934; Da Rin et al., 2011), then our finding that entrepreneurs have a 
low propensity to innovate in countries with severe tax systems could partly explain why 
taxes may have a negative influence on economic growth as suggested in prior studies (Lee 
and Gordon, 2005). While previous studies have pointed to other detrimental effects of 
high corporate and income tax rates for the economy (Grossman, 1993), policy-makers 
should also be aware of the adverse consequences of high tax rates for firms’ and entrepre-
neurs’ propensity to innovate. 
5.9 Limitations and further research 
This study has a number of limitations that should be taken into account. First, using cross-
sectional data makes it difficult to establish causal relationships. Although the instrumental 
variable approach helps to reduce the threat of omitted variable bias, a panel dataset of 
entrepreneurs and a major change in tax rates or start-up costs across time constitute the 
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ideal setting to investigate how these macro-level predictors influence entrepreneurs’ deci-
sions to engage in innovation. A second limitation concerns our use of a self-reported 
measure of innovation. Using an objective measure of innovation (e.g., new product sales 
as a percentage of total sales) would be preferred, although access to such data in a cross-
country setting comprising enough observations for each country would be very difficult, if 
not impossible. 
We would like to highlight two main avenues for future studies. First, it would be in-
teresting to investigate the impact of other regulations, such as labor regulations on entre-
preneurs’ propensity to innovate. High costs imposed by labor regulations, for example, 
may increase the costs of innovation because innovation is often accompanied with labor 
adjustments (Da Rin et al., 2011), while such costs may discourage the entry of entrepre-
neurs with not so promising ideas. Second, we only look at one type of innovation (product 
innovation) in this study. Further research could investigate the relationship between taxes 
and other types of innovation. While our findings suggest that taxes reduce the likelihood 
of product innovation among entrepreneurs, taxes possibly have a similar, different or no 
effect on other types of innovation. High tax rates, for example, may stimulate entrepre-
neurs to buy new machinery and declare it as a cost to avoid paying large amounts of tax-
es, and hence, this could increase the likelihood of process innovation. 
 

  
Summary 
In the past decades, entrepreneurship, as a growing field of research, was trying to find 
universal rules that govern the entrepreneurial behavior of all individuals. But there are 
movements in the field to understand the variability and heterogeneity among individuals 
who (may) opt for entrepreneurship since they are not identical members of a class. This 
thesis contributes to such movements with dividing entrepreneurs based on start-up moti-
vations, the quality of their idea (i.e., innovative or imitative) and their prior labor market 
statuses. We argue that such categorizations are important to understand the future strategic 
decisions and performance of the venture. 
This thesis begins with an introduction that motivates studying involvement of indi-
viduals in entrepreneurship and particularly their engagement in innovative entrepreneur-
ship. First, it provides a comprehensive view on the determinants of innovative entrepre-
neurship at various levels.  Second, this dissertation offers new insights on how invest-
ments in human capital may influence entrepreneurial decisions of individuals with specif-
ic yet important start-up conditions (i.e. necessity-based motivation, unemployment). 
Third, admitting countries “are not king size individuals” and “eco-logic differs from indi-
vidual psycho-logic”, this research explains how certain relevant contextual factors such as 
competition intensity, taxation and start-up costs may influence individuals’ propensity to 
one type of activity (i.e., innovation) instead of another (i.e., imitation).  The next four 
chapters investigate the determinants of nascent entrepreneurship and innovative entrepre-
neurship in a country. First, the entrepreneurial entry of individuals with different labor 
market statuses and the role of important human capital investment factors (i.e., formal 
education and prior entrepreneurship experience) are investigated. Second, the start-up as 
well as contextual conditions that determine whether someone is involved in one type of 
entrepreneurial activity instead of another (i.e., innovation versus imitation) is studied in 
this thesis.  
The findings of this thesis suggest that higher levels of investments in human capital 
encourage the unemployed to opt for entrepreneurship. Such investments show a positive 
relation with necessity entrepreneurs’ propensity to innovate as well. Moreover, it is found 
that competition, when defined as average profitability of the sector, positively relates to 
entrepreneurs’ propensity to innovate. Lastly, this thesis finds that one-off regulatory costs 
(i.e., start-up costs) are positively related whereas recurring regulatory costs (i.e., taxes) are 
negatively related to entrepreneurs’ propensity to innovate.  
 
 

  
Samenvatting (Summary in Dutch) 
Gedurende de afgelopen decennia heeft het onderzoeksveld van de ondernemerswereld 
zich gericht op het vinden van universele regels die bepalend zijn voor het ondernemend 
gedrag van het individu. Er zijn echter in dat veld eveneens bewegingen richting het 
begrijpen van de variëteit en heterogeniteit onder de individuen die (mogelijk) kiezen voor 
ondernemerschap, omdat zij geen identieke leden van een enkele groep zijn. Deze scriptie 
draagt aan deze bewegingen door ondernemers op te delen op basis van motivaties voor 
hun initiatieven, de kwaliteit van hun ideeën (innovatie versus imitatie) en hun 
professionele achtergronden. We stellen dat zulke opdelingen van belang zijn voor het 
begrijpen van de toekomstige strategische beslissingen en de prestaties van de 
onderneming. 
Deze scriptie begint met een introductie, met de motieven voor het bestuderen van de 
betrokkenheid van individuen in ondernemerschap en met name in innovatief 
ondernemerschap. Allereerst wordt een uitgebreid overzicht gegeven van de bepalende 
factoren voor innovatief ondernemerschap op verschillende niveaus. Vervolgens biedt deze 
thesis nieuwe inzichten in hoe investeringen in Human Capital de beslissingen in 
ondernemerschap van individuen met specifieke startup-overwegingen (bijvoorbeeld 
motivatie gebaseerd op noodzaak, werkloosheid) beïnvloeden. Als derde, accepterend dat 
landen geen individuen zijn en dat ecologie afwijkt van de individuele psychologie, legt dit 
onderzoek uit hoe bepaalde relevante contextuele factoren zoals intensiteit van 
concurrentie, belastingsstelsels en opstartkosten van invloed zijn op de individuele neiging 
naar bepaalde soorten start-up activiteiten (innovatief ofwel imiterend). De volgende vier 
hoofdstukken onderzoeken de bepalende factoren voor startend ondernemerschap en 
innovatief ondernemerschap in een land. Eerst worden de start-ups van individuen met 
verschillende professionele achtergronden en de rol van belangrijke investeringen in 
Human Capital (opleiding, eerdere ondernemingservaring) onderzocht. Daarna worden 
zowel de start-up als de contextuele factoren die bepalend zijn voor of een individu 
betrokken is bij het ene (innovatief) of het andere (imiterend) type ondernemerschap 
besturdeerd. 
De bevindingen in deze studie suggereren dat grotere investeringen in Human Capital 
werklozen motiveren om te kiezen voor het ondernemerschap. Er is eveneens een positieve 
relatie tussen zulke investeringen en de neiging van ondernemers om te vernieuwen. 
Bovendien blijkt dat de concurrentiepositie, gedefinieerd als de gemiddelde 
winstgevendheid van de sector, positief gerelateerd is aan de neiging van ondernemers om 
te vernieuwen. Ten slotte is in deze studie een positieve relatie gevonden tussen de neiging 
  
van ondernemers om te vernieuwen en eenmalige kosten (zoals start-up kosten) en een 
negatieve relatie tussen diezelfde neiging en terugkerende kosten (zoals belastingen). 
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This thesis concerns research topics involving entrepreneurship, in general, and innovative
entrepreneurship, in particular. In the first part, the relationship between individual charac -
teristics and entrepreneurial activity is investigated. Specifically, the first two chapters
investigate whether and to what extent individual-level factors (i.e., human capital invest -
ments) influence entrepreneurial entry and strategic decisions of entrepreneurs (e.g., to
develop a new product). The second part focuses on the extent to which the context of
entrepreneurs may influence the allocation of entrepreneurial activity (i.e., entrepreneurs’
propensity to innovate). 
The value of this thesis is at least threefold. First, it provides a comprehensive view on the
determinants of innovative entrepreneurship at various levels. Second, this dissertation
offers new insights into how investments in human capital may influence entrepreneurial
decisions of individuals with specific yet important start-up conditions (i.e., necessity-based
motivation, unemployment). Third, admitting countries “are not king size individuals” and
“eco-logic differs from individual psycho-logic”, this research explains how certain relevant
contextual factors such as competition intensity, taxation and start-up costs may influence
individuals’ propensity to one type of activity (i.e., innovation) instead of another (i.e.,
imita tion).  
From a policy perspective, this thesis is beneficial to understand the determinants of
(inno vative) entrepreneurship in a country. This is primarily because governments can set the
“rules of the game” (e.g., through competition policies) and influence the relative rewards of
(one type of) entrepreneurial activity. Additionally, investors can make more informed deci-
sions on what venture(s) to fund by understanding the determinants of sub-groups of
entrepreneurs (e.g., innovative, opportunity-based) at the individual and market levels.
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